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DIABETES AND HYPERTHYROIDISM. * 


By Exuiorr P. Jostin, M.D., 


AND 


Frank H. Laney, M.D., 


BOSTON, MASS. 


(From the New England Deaconess Hospital, Boston, Mass.) 


Durine the last few years the writers have been associated on 
the staff of the Deaconess Hospital, the one having a considerable 
number of diabetic patients, the other a considerable number of 
thyroid cases. Not infrequently a patient has come to the hospital 
to enter upon one service who belonged on the other, and the sim- 
ilarity between the severe, untreated diabetic and the hyperthyroid 
patients has been forced upon us. Each reports a loss of weight, 
each is likely to have red cheeks, each has a high metabolism with 
its accompanying increased pulse rate, especially high with the 
hyperthyroid, and yet in both weakness rather than strength comes 
from the lavish number of calories consumed and an irritable 
instead of a calm demeanor. The patients remain an equal length of 
time in the institution and leave with a lowered metabolism, in the 
one case as a result of aid through altered diet and insulin to an wnder- 
functioning pancreas, and in the other as a result of aid through 
the surgical removal of a portion of the gland to an overfunctioning 
thyroid. And the analogy does not cease here, because following 
discharge a gradual gain in weight, strength, and restoration or 
morale can be predicted provided both continue to obey all the 
rules of the game. 

* We should have preferred to include the name of Richard Middleton as joint 


contributor, but his modesty forces us to acknowledge his assistance in this place. 
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Before insulin and modern surgery the association of two such 
dynamic diseases was a catastrophe, because each accentuated and 
accelerated the downward course of the other. Even today, 
although the combination of diabetes and hyperthyroidism is amen- 
able to treatment, it requires little imagination to perceive that one 
is dealing with a highly powered, highly geared machine, which is 
always traveling at an excessive rate of speed. Any trifling defect 
_in the machine soon makes itself apparent and even a slight diver- 
gence from the routine pathway of treatment which would be negli- 
gible with the diseases apart can promote disaster when they are 
combined. The dramatic physical improvement noted in the hyper- 
thyroid diabetic a few weeks after operation, if controlled by chemi- 
cal tests, would be most deceptive. The casual observer would 
conclude that the large majority of these patients had been cured 
and it is with some disappointment that one must record that com- 
plete recovery has, as yet, not taken place in any case in our experi- 
ence. 

In what follows, the incidence of glycosuria, hyperglycemia, and 
diabetes in diseases of the thyroid gland will be discussed, as well as 
the physiological relation of the thyroid to the pancreas, the diag- 
nosis of diabetes in the presence of hyperthyroidism, the peculiari- 
ties of etiology, symptomatology, course and treatment of the com- 
bined conditions both medical and surgical, the causes of death of 
the fatal cases with their pathologic reports, and the condition of 
prognosis of the living, so far as our records show, with the caution- 
ary rules all our patients receive at discharge and which they are 
told should always be followed. 

Excellent reviews have been published in this country on this 
same topic by Fitz! and later by Wilder.? In the series of the former 
there were described 39 thyroid diabetics, and in that of the latter 
an additional 38. The present series contains 75 cases. On account 
of these recent articles scant mention is made here of the earlier 
literature. 

Incidence of Glycosuria in Disease of the Thyroid. Hyperthyroidism 
is the fundamental factor in disease of the thyroid which leads to 
glycosuria. This is evident from an analysis of 500 cases of disease 
of the thyroid in the Lahey series. Thus in 38.6 per cent of 228 cases 
of primary hyperthyroidism, there was 0.1 per cent or more of sugar 
in the urine before operation or 0.5 per cent or more after operation. 
Likewise in 27.7 per cent of 83 cases of adenomatous goiter with 
secondary hyperthyroidism glycosuria of this per cent was present, 
but in 189 cases of nontoxic goiters it was present in only 14.8 per 
cent. This last percentage is essentially the same as that among 
500 successive surgical cases at the Deaconess Hospital who had 
neither diabetes nor thyroid disease, because in this series it was 
found to be 13.6 per cent. Even among a special series of 100 
patients with disease of the gall bladder, to our astonishment, the 
incidence of glycosuria amounted to but 16 per cent. 
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TABLE I.—INCIDENCE OF GLYCOSURIA* (0.1 PER CENT BEFORE OR 
0.5 PER CENT AFTER OPERATION) AMONG (1) 500 PATIENTS 
OPERATED UPON FOR THYROID DISEASE, (2) 500 NONTHYROID 
SURGICAL PATIENTS, AND (3) 100 PATIENTS WITH 

DISEASE OF THE GALL BLADDER. 


Cases with glycosuria. 


Disease. Total cases. ~ 
No. Per cent. 
A. Disease of thyroid: 
1. Primary hyperthyroidism .. 228 88 38.6 
2. Adenomatous goiter with secondary haper- 
thyroidism . . . 83 23 27.7 
3. Nontoxic goiters 28 14.8 
B. Nondiabetic and nonthyroid surgical patients . 600 68 13.6 
C. Disease of gall bladder . . . 100 16 16.0 


In the literature of glycosuria in thyroid disease reports are as 
variable as they are meager, partly perhaps because it has been 
taken for granted that it frequently occurs. Strange to say in the 
Basedow case of the Strassburg Clinic, Naunyn® did not observe a 
single instance. 

When Wilder and Sansum‘ injected glucose intravenously into 
patients with hyperthyroidism at injection rates of 0.6 gram or even 
0.5 gram an hour for each kilogram body weight, sugar was excreted. 
This is in contrast to what transpired in normal individuals who 
tolerate 0.8 gram glucose per hour per kilogram without glycosuria, 
as Woodyatt, Wilder and Sansum had previously shown.5 

An interesting comparison between the incidence of glycosuria in 
disease of the thyroid and pituitary is afforded by data in a paper 
by Davidoff and Cushing.6 They found that about 25 per cent of 
their 100 acromegalics showed glycosuria. Upon the basis of fre- 
quency of glycosuria alone, the diseased pituitary and thyroid 
resemble each other. 

Fitz and Wilder both found the course of the diabetes in the non- 
toxic thyroid patient was uninfluenced by the thyroid disease or by 
the removal of the goiter, and our experience is the same. 

Incidence of Hyperglycemia in Disease of Thyroid. In hyperthy- 
roidism the fasting blood sugar may be normal, and indeed John,’ as 
well as Lund and Richardson® found it to be above normal in only 
6 out of 68 cases of hyperthyroidism and 1 out of 29 cases respec- 
tively, but the blood-sugar curves tend to be above normal, as 
shown by the peak attained or the slow fall of the curve at the end 
of two hours. Table II compiled from Gray’s’ article shows this and 
also the normal values in 4 cases after partial thyroidectomy had 
been performed. 


* Benedict's qualitative tests were employed. 
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TABLE II.— BLOOD-SUGAR STANDARDS IN DISEASE OF THYROID (GRAY). 


Test meal, 100 grams glucose. 


Average percentage of blood sugar. 
Condition. Number | 
of curves. | | | | 

| Fast- | 


| ing. 4hr. | 1 hr. | 2 hrs. | 3 hrs. 


Hypothyroidism, cretinism, myxedema 8 0.10 | 0.16 | 0.15 | 0.12 | 0.11 
Hyperthyroidism: 

Blood sugar (fast.), 0.12 or more . 9 | 0.13 | 0.17 | 0.18 | 0.18 | 0.11 
Blood sugar (fast.), 0.llorless . . 58 0.09 | 0.16 | 0.16 | 0.14 | 0.11 
After operation ‘re: > ae 4 | 0.08 | 0.12 | 0.10 | 0.09 | 0.09 


Evidently the changes in carbohydrate metabolism occurring in 
connection with the thyroid gland are concerned more with its 
function than with its anatomical structure and this suggests that a 
similar relation may hold with the pancreas. In other words, the 
removal of $$ of the pancreas is a gross method of producing dia- 
betes. A far more natural method would be a procedure which 
would influence the function of the gland. This is accomplished 
temporarily in diabetes by an infection which makes the diabetes 
worse either by interference with the secretion of insulin or inhibi- 
tion of its action when secreted. An infection similarly intensifies 
hyperthyroidism, but its action in hyperpituitarism is not so gen- 
erally acknowledged. 

The Diagnosis of Diabetes in Thyroid Disease. Acknowledging 
the disturbance of carbohydrate metabolism in hyperthyroidism 
as shown by the frequency of glycosuria and hyperglycemia, one 
wonders about the closeness of the relation between the two 
diseases or symptom complexes, diabetes and hyperthyroidism. 
John” has found no specific glucose-tolerance curve for hyperthy- 
roidism. Are these totally distinct diseases, fortuitously occurring 
together on rare occasions? Does one cause the other or is either an 
etiological factor in the development of the other? Does true dia- 
betes ever occur in hyperthyroidism unless there has been the dia- 
betic ‘“Anlage” in the Naunyn sense? Moreover, is the disturbed 
carbohydrate metabolism of hyperthyroidism any more than one 
might obtain as a result of increased metabolism from any other 
cause, such as that which occurs in fever or after exercise? Recog- 
nizing the disturbed carbohydrate metabolism in hyperthyroidism, 
how far can it proceed before one must classify it as diabetes? 
These questions illustrate the complexity of the problem which is 
furthermore increased by the circumstance that after operation 
and cure of the hyperthyroidism a slight disturbance of carbohy- 
drate metabolism may return to normal. It is very evident that 
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one must be very cautious or he will find himself making many 
diagnoses of diabetes and attaining many cures of a disease in 
which as yet one hesitates to claim such a radical step in advance. 
We present our answers to these questions in their reverse order. 

Ordinarily the classification of patients with glycosuria is along 
four lines and on one of these lines we would like to place the hyper- 
thyroid. The rarest of the four glycosurics is the (1) renal glyco- 
suric, the patient who invariably shows glycosuria with normal 
glycemia, irrespective of diet, and is symptomless over a consider- 
able period of time. At once it can be said that none of our thyroid 
cases belong in this group. In contrast is the (2) true diabetic glyco- 
suric, who has at least some of the characteristic symptoms of dia- 
betes and shows hyperglycemia above 0.13 per cent before or above 
0.16 per cent after a meal, and with glycosuria varying with diet. 
But if we should classify our hyperthyroid cases by this plan we 
would have too many cures of diabetes following operation. Yet 
one cannot classify many of the hyperthyroids in the third and 
milder group as (3) “potential diabetics,” because these patients 
though always on the edge of diabetes never present an abnormal 
blood sugar, or does it seem right to put the hyperthyroids in the 
(4) “unclassified” row, because such individuals exhibit only minor 
elevations of glycosuria or glycemia and these rarely and only with 
some apparent cause. For the present therefore and to avoid prema- 
ture diabetic cures, we have raised the standard for a diagnosis of dia- 
betes in hyperthyroidism to a blood sugar of 0.15 per cent fasting or 
0.20 per cent or more after meals in addition to glycosuria. Wilder 
was evidently forced to a similar conclusion for these seem to be 
the same figures adopted by him in his selection of cases, although 
he makes no specific mention of his diagnostic criteria. Fitz, Wilder, 
and we have been extremely careful to exclude any but true dia- 
betics and the error if any has been on this side. 

The ultimate course of the diabetic hyperthyroid, however, may 
furnish the key not only to his own diagnosis, but be the forerunner 
of real cures of diabetes. With this advanced standard if time shows 
the diabetes has disappeared, it will encourage the search for cures 
in other types of diabetes. For these reasons it is very important 
that the 22 cases of true diabetes in hyperthyroidism observed by 
Fitz, the 38 by Wilder as well as our own 75 cases should be followed 
up and their condition reported upon at frequent intervals for many 
years to come. 

Increased Metabolism versus Abnormal Carbohydrate Metabolism. 
Exercise is an example of a state with a normal and extreme increase 
in metabolism. Exercise is likewise accompanied by an enormous 
increase in carbohydrate metabolism and indeed is carried on almost 
exclusively at its expense. I (E. P. J.) have never known diabetes 
to develop in consequence of exercise; it is proverbially rare in those 
who exercise freely; exercise leads to hypoglycemia instead of hyper- 


6 JOSLIN, LAHEY: DIABETES AND HYPERTHYROIDISM 


glycemia and in the treatment of diabetes the extent of the exercise 
which the patient takes is a cardinal factor in his improvement. 

Fever, on the other hand, is an example of a state with an abnor- 
mal increase in metabolism. In fever the abnormal metabolism 
more closely resemble that of hyperthyroidism than does that of 
exercise in that it is constant instead of intermittent. During fever 
the potency of insulin is decreased. Yet the rarity of the devel- 
opment of diabetes as a result of fever, unassociated with lesions 
localized in the neighborhood of the gall bladder or pancreas, is 
likewise proverbial. Fever is most common in children and in 
children diabetes is most uncommon and this also holds in tuber- 
culosis when fever is persistent over long stretches of time. Even 
the forced feeding of carbohydrate to the typhoid fever patient has 
never been ‘reported to cause diabetes or have I (E. P. J.) known 
instances in which diabetes has appeared during the convalescence 
from this disease, a period which should be most favorable to the 
development of diabetes, in that it is often associated with a tem- 
porary obesity, the result of overfeeding and decreased muscular 
activity. 

An intermittent, constant or persistent increase in metabolism 
even in the presence of decreased insulin efficiency, with decreased 
exercise and an excessive carbohydrate intake does not cause dia- 
betes. 

Naunyn’s Diabetic Anlage and Thyroid Disease. Heredity. The 
diabetic Anlage, or tendency to diabetes in the Naunyn sense, is 
an intangible entity of which the intensity is measured, for want of 
a better yardstick, by the diabetic heredity. Children with diabetes 
show a somewhat higher diabetic heredity than adults. Among 
1823 true diabetics, recently seen (selected from Case Nos. 2800- 
5000) the heredity, including under this term both the actually 
hereditary cases and the familial cases, was 24.6 per cent, of which 
16.2 per cent was hereditary and 11.6 familial. Among 395 children 
the corresponding figure for heredity was 26 per cent, divided as 
above between hereditary 19.2 per cent, familial 3.3 per cent, while 
3.8 per cent had both hereditary and familial antecedents or con- 
temporaries. Data upon heredity are available in all of our 75 cases 
of hyperthyroidism with diabetes. In these hyperthyroid diabetics 
the total incidence of heredity was 20 per cent, and of these the 
hereditary cases make up 11 per cent, the familial 5 per cent, and 
there were 4 per cent in which hereditary and familial tendencies 
were combined. The same diabetic Anlage therefore was in evidence 
as a cause of diabetes in this group as in the conventional diabetics. 

Priority in Appearance of Diabetes or Hyperthyroidism. If a marked 
priority in the appearance of symptoms of diabetes or hyperthyroid- 
ism could be demonstrated it would be of significance in the relation 
of the two conditions to one another. Such a demonstration, how- 
ever, is not so simple as might be thought, because of the uncertain 
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onset of each. Of the two the period of onset of diabetes is rather 
more easily determined. With some reservation as to their real 
value the statistics of the series of Fitz, Wilder and our own can 
be interpreted. They are summarized in Table III. 


TABLE III.—PRIORITY IN APPEARANCE OF HYPERTHYROIDISM OR 
DIABETES IN 152 THYROID DIABETICS. 


Hyperthyroidism precedes 
diabetes. 


Condition. Cases. —_ ~ 
Cases. Per cent. . 
Primary hyperthyroidism: 
Fitz* 21 95.5 
Secondary hyperthyroidism: 
9 47.4 
14 1.9 


Fitz records but 1 instance out of 22 in which the diabetes pre- 
ceded the hyperthyroidism, either primary or secondary in char- 
acter. Wilder found 3 instances out of 12 cases in primary, and 
10 out of 19 in secondary hyperthyroidism in which the diabetes 
was first. In our series also hyperthyroidism preceded the diabetes 
rather more commonly when it was primary (exophthalmic goiter) 
than when it was secondary (toxic adenoma). 

In contrast to the indifferent influence of a diabetic heredity in 
our 75 thyroid diabetics to the positive predominance of priority 
of hyperthyroid symptoms before the onset of the diabetes, it would 
be of value to know. the incidence of thyroid disease in the diabetic 
ancestry. Our own data are of slight value. In Labbé’s" article 
various striking examples are mentioned which he found in the liter- 
ature, but there are no general data. Evidence of thyroid disease 
in the progenitors of diabetics should be sought. 

The Incidence of Diabetes in Hyperthyroidism. The 75 cases of 
diabetes which form the basis for this paper were found in a study 
of 5790 patients coming for treatment of diabetes of whom 4917 
were true diabetics, and of 5908 patients coming for treatment of 
thyroid disease of whom 3869 were operated upon for thyroid dis- 
ease. Of these approximately 1751 were cases of primary hyper- 
thyroidism and 655 were cases of secondary hyperthyroidism. 
Whereas nearly all hyperthyroids in the diabetic group are included, 
there have been a few diabetics in the hyperthyroid series which 
are not here tabulated. The 2 groups of cases by chance have been 
treated to a large extent in the same hospital. They indicate merely 


* Primary and secondary, not differentiated. 
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the incidence of hyperthyroidism (primary and secondary) in dia- 
betes, which was 1.52 per cent, and, as stated, to a less accurate 
degree, diabetes in thyroidism (operated cases), which was 3.15 
per cent, but by no means the incidence of either disease in the com- 
munity as a whole. The incidence does not represent any one 
locality, because diabetics proverbially wander from physician to 
physician, and patients seeking an operation upon the thyroid gland 
tend to gravitate to a few clinics. In Table IV our cases are 
summarized. 


TABLE IV.—INCIDENCE OF HYPERTHYROIDISM IN JOSLIN CASES OF 
TRUE DIABETES. 


Type of hyperthyroidism. Cases. Totals. 
A. Primary hyperthyroidism 
With operation... 
— 43 
B. Secondary hyperthyroidism with adenomatous goiter: 
With operation... .. ; — 
— 28 
C. Hyperthyroidism, type unknown: 
— 4 
Hyperthyroidism (primary and secondary), grand total .. 75 


The total number of cases of primary hyperthyroidism (exoph- 
thalmic goiter) was 43, of whom 37 were operated upon and 6 were 
not. The total number of cases with secondary hyperthyroidism 
with adenomatous goiter was 28, of whom 26 were operated upon 
and 2 were not. There were also 4 other cases of hyperthyroidism, 
of unknown type, because formerly treated in other clinics. Of these 
there were 2 with operation and 2 without operation. The total 
number of cases of primary and secondary hyperthyroidism was 
75 or 1.5 per cent of the total cases of true diabetes. The 43 cases 
of primary hyperthyroidism with diabetes constitutes 2.5 per cent 
of the total cases of primary hyperthyroidism seen by F. H. L. and 
the 28 cases of secondary hyperthyroidism with diabetes constitutes 
4.3 per cent of the total cases of secondary hyperthyroidism seen by 
F. H. L. 

In the study of the protocols of the true diabetics, 11 other patients 
were found with thyroid disease who were originally classified as 
true diabetics, but were excluded from this paper because they did 
not quite conform to the classification here adopted. All of these 
patients were operated upon. Their case numbers were as follows: 
1868, 2544, 2722, 3128, 3460, 4336, 4578, 4784, 5087, 5310, 5689. 
Their future will be watched to determine whether they develop 
unequivocal diabetes. 
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A similar group of 9 cases with thyroid disease and diabetes were 
classified as only potential diabetics, and the future of these is also 
important. Their cases numbers were as follows: 2676, 2796, 3451, 
3940, 4011, 4351, 4794, 5469, 5590. Six other patients with thyroid 
disease of unknown nature were operated upon elsewhere, Cases 
Nos. 4080, 4385, 4567, 4584, 4631, 5242; and there were also 8 cases 
of nontoxic adenomatous goiters with diabetes who were operated 
upon without incident—Cases Nos. 3020, 3683, 3917, 3854, 4337, 
5326, 5720, 5750. A single patient, Case No. 5038 was operated 
upon for thyroglossal cyst. Another Case No. 4839, had a cancer 
of the thyroid and was inoperable; and still another had myxedema 
and multiple adenomatous goiter, Case No. 2899. Furthermore, 
some degree of thyroid enlargement was noted in 208 other patients 
in the diabetic group, most of these occurring before the writers came 
into such close association. 

Stern” in 1902 found only 24 cases of diabetes with hyperthyroid- 
ism to have been described; Greeley* added 6 cases of exophthalmic 
goiter from his 614 cases of diabetes; von Noorden and Isaac" report 
6 diabetics among 1000 thyroids. Fitz found 9 cases of diabetes 
among 1800 cases of exophthalmic goiter in the Mayo Clinic; Wilder 
found 15 diabetics in 2340 cases with exophthalmic goiter in the 
same clinic. 

The incidence of diabetes among the cases of adenomatous goiter 
with hyperthyroidism (toxic adenoma) was greater. Fitz reports 
13 cases of diabetes in cases with toxic adenoma without stating 
the incidence; Wilder records 23 cases of diabetes among 1131 cases. 
Wilder’s incidence of diabetes among the primary hyperthyroids 
was 0.6 per cent, but among the toxic adenomata was 2 per cent. 
He ascribes the difference to the older age of the patients with 
adenoma and the greater frequency of diabetes among these older 
adults. 

The above figures are far below the incidence of frank diabetes 
in pituitary disease which Davidoff and Cushing found to be 12 
per cent in their series. 

For comparison with the above figures of the incidence of diabetes 
in disease of the thyroid and pituitary is inserted Table V showing 
the incidence of diabetes to total surgical admissions at the Peter 
Bent Brigham Hospital, the figures having been placed at our dis- 
posal by Dr. Cushing. The percentage of diabetes to general sur- 
gical admissions proved to be 1.2 per cent for 11,719 surgical admis- 
sions and this is about the same percentage as various authors have 
found for diabetics among their thyroid cases. Unfortunately for 
reliable comparisons one should select groups with the same ages. 
However, so far as these statistics go they would indicate that 
. diabetes was about twice as frequent in thyroid disease as among 
the routine surgical admissions of a general hospital. 
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TABLE V.—INCIDENCE OF DIABETES AMONG SURGICAL PATIENTS AT 
PETER BENT BRIGHAM HOSPITAL. 


Total surgical Diagnosis of 


Year. on. diabetes. Per cent. 


The Incidence of Thyroid Disease in Diabetes. Among 4917 cases 
classified as true diabetes, and selected from 5790 cases supposed 
to have the disease there were in our series 43 cases, 0.87 per cent, 
of primary hyperthyroidism, and 28 cases, 0.57 per cent of secondary 
hyperthyroidism (toxic adenoma) and in addition 4 cases of one 
type or the other. These figures are quite the reverse of those of 
Wilder who among 1249 cases of diabetes found 1.1 per cent of 
primary hyperthyroidism and 1.8 per cent with secondary hyper- 
thyroidism. A very approximate estimate of diabetes among our 
primary hyperthyroid cases would be 2.45 per cent and among the 
secondary hyperthyroids would be 4.27 per cent. 

The Physiology of the Relation of the Thyroid and the Pancreas. 
Hyperthyroidism and a disturbance of sugar metabolism, and even 
diabetes, are distinctly related as shown by statistical evidence. 
Thus in 38.6 per cent in cases of primary hyperthyroidism and in 
27.7 per cent in cases of secondary hyperthyroidism there was 
glycosuria and diabetes was present in 2.5 per cent in the former 
and 4.3 per cent in the latter. Let us now turn to experimental 
evidence obtained by physiological research. 

Feeding the thyroid gland to normal animals in certain cases has 
resulted in a lowering of the assimilation of glucose and according 
to Cramer in a decrease in the quantity of glycogen stored in the 
liver. Conversely, thyroidectomy in normal animals increases the 
tolerance for carbohydrate and leads to hypoglycemia. 

In depancreatized animals, experiments with the thyroid gland 
have been confusing. It has been recorded by Lusk that the feeding 
of thyroid will cause the glycosuria of such animals to diminish. 
Conversely, Lorand states that after thyroidectomy the glycosuria 
will disappear if the thyroidectomy is performed within two days 
of the pancreatectomy. MacCallum likewise found that thyroidec- 
tomy did cause the sugar to disappear completely in a partially 
depancreatized dog, and partially in the totally depancreatized 
animal. Massaglia observed no glycosuria when the removal of the 
pancreas and thyroid were simultaneous. Allen found that the 
administration of thyroid gland increased the glycosuria and aggra- 
vated the diabetes in totally depancreatized dogs. Thyroidectomy 
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resulted in a diminution of the glycosuria, but Allen believed this 
might be a result of cachexia incident to a double operation. 

Following operations upon hyperthyroid patients Lund and 
Richardson observed a rise in blood sugar similar to that in other 
patients. Although conditions following operation for exophthalmic 
goiter might cause an increased demand for glucose no instance of 
hypoglycemia was found, but in these cases of postoperative thyroid 
crises Holman found a marked hypoglycemia and the symptoms 
were promptly removed with intravenous glucose. 

Therecent work of Burn and Marks" and that of Bodansky"* throws 
new light on what is taking place between the thyroid and pancreas. 
They have found that either by the feeding of thyroid gland or by 
injections of thyroid substance the liver is made hypersensitive 
(over-responsive) for the discharge of its sugar, as a result of some 
stimulation which favors the conversion of glycogen into sugar. 
This is illustrated by the following experiments. As a result of an 
intravenous injection of glucose a rabbit shows hyperglycemia 
which gradually disappears. If the glucose injections are continued 
and the same animal is fed daily with thyroid gland the fall from 
the (primary) hyperglycemia is broken by a secondary rise which 
eventually falls to a level of hypoglycemia. Ultimately if the daily 
injections of glucose and the thyroid feeding are continued convul- 
sions and death ensue, because there is no more hepatic glycogen 
to be discharged. The secondary rise in blood sugar following 
glucose injections in thyroid fed animals apparently is due to the 
conversion of glycogen in the liver into sugar which is discharged 
from that organ. Insulin will act the same as glucose in creating a 
lowering of the blood-sugar level and need for extra glucose from the 
already overworked liver. 

If the discharge of glycogen is prevented by section of the splanch- 
nics a dose of insulin, which was without effect before the opera- 
tion, now produces severe symptoms. Evidently the discharge of 
glycogen from the liver has been prevented. 

Similarly should thyroidectomy be performed instead of severing 
the splanchnics convulsions would be produced with 3, $, or even 3 
the dose of insulin necessary before the operation. Here too the 
conversion of glycogen into sugar and its discharge from the liver 
as sugar is prevented as a result of the thyroidectomy and in con- 
sequence less insulin is required to reduce the sugar in the blood and 
convulsions result. 

If thyroid is fed, insulin acts less well. If, however, thyroid 
feeding is continued for more than ten days the reserve of glycogen 
in the liver becomes exhausted. Should insulin be injected at this 
time convulsions are produced with less than the usual dose of 
insulin. The glycogen in the liver shows no change in the early 
days of feeding, but in the later is decreased and finally disappears 
from the liver at the end of eighteen days. The above results were 
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secured with cats or rabbits. When Bodansky used sheep and 
removed their thyroids insulin likewise was more effectual in lowering 
the blood sugar and retarding its return to normal. Duchenow’’ also 
found a greater sensitiveness of thyroidectomized animals to insulin. 
However, Richardson, Levine and DuBois'* found the glycogen 
reserves in 2 patients with exophthalmic goiter to be as great as 
normal. 

The simultaneous injection of insulin and thyroxin does not 
result in a diminution of the intensity of the hypoglycemia which 
usually occurs after insulin (Bodansky-Burn) but as above described, 
the mouse and the rabbit when fed with thyroid gland presented a 
considerable resistance to the action of insulin, just as the removal 
of the thyroid gland reduces the sensitivity of animals to insulin. In 
fact, there exists a definite antagonism between the thyroid and the 
pancreas so far as relates to the metabolism of carbohydrate. 

Insulin, therefore, is subservient to the thyroid, but only so long 
as the thyroid keeps intact a store of glycogen in the liver. 

Thus it is seen that from the physiological standpoint one gets an 
explanation of what is observed clinically. In disease of the thyroid 
gland glycosuria and hyperglycemia are neither casual phenomena 
nor dependent alone upon the increased metabolism of hyperthy- 
roidism. There is a certain relation between the thyroid and pan- 
creas through glycogen storage just as there is between the pituitary 
and pancreas. Hyperglycemia and diabetes are not as frequently 
associated with hyperthyroidism as they are with disease of the 
pars anterior of the pituitary; hypoglycemia and the nondiabetic 
state are not as definitely associated with hypothyroidism (myx- 
edema) as these conditions are with the pars posterior of the pitui- 
tary, but the similarity of the relation of the two glands to the pan- 
creas is too definite to be overlooked. One can hardly fail to reach 
the conclusions that if the diabetic ““Anlage” were present only to a 
slight degree in a patient, hyperthyroidism would bring diabetes 
to the fore. 

The pituitary is said to contain no insulin and it is noteworthy 
that the thyroid contains only relatively little of an insulin-like 
active substance. (Laquer.) 

The Pathology of the Pancreas in Thyroid Disease. Definite ana- 
tomical changes in the pancreas are said to result from the admin- 
istration of thyroid. Thus Kojima!® and Hoshimoto” report a 
resulting hypertrophy of the pancreas after feeding thyroid. 

This seems rather surprising because other writers have reported 
an hypertrophy of the islandsof Langerhans following thyroidectomy. 
Lorand was the first of these, and Naunyn’s comment on the observ- 
ation was that first of all it required confirmation. 

Pettavel is cited by Holst” as having furnished ground for the 
observation that in some, but not in all cases of Basedow’s disease, 
more or less clear pathologic anatomical changes in the pancreas 
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exist, and especially in the islands of Langerhans. In Pettavel’s 
cases the changes in the pancreas are described as degeneration or 
necrosis of the islands of Langerhans with or without round cell 
infiltration. The number of the islands are notably reduced. In 
one series of cases Pettavel found no changes in the pancreas. The 
condition of the pancreas in Holst’s 10 cases which came to autopsy 
was as follows: in 4 there was no change, but there were 6 cases in 
which either the weight of the pancreas was notably diminished, 
even to 50 per cent of the normal, or the number of islands of Langer- 
hans reduced and their structure altered. Holst does not lay much 
emphasis upon the structural changes in the pancreas, because of 
postmortem autolysis, but he does lay emphasis upon the diminu- 
tion of the number of islands. In one case there were some necrotic 
collections of cells found surrounded by thick connective tissue 
enclosing epithelium. In this case there was found in the interior 
of the islands notable amounts of fibrous connective tissue. He 
raises the point as to whether in these cases the changes which appear 
are accidental findings as a consequence of the poor nutrition of the 
patient or have a relation to the pathogenesis of Basedow’s disease. 
He considers the changes striking and believes they should be 
brought into connection with the altered carbohydrate metabolism 
of Basedow’s disease. Holst cites Klose as reporting hypertrophy 
of the islands of Langerhans in myxedema and adds that it may 
well be that the lesser changes of carbohydrate metabolism of 
thyroid origin only result in functional changes in the islands of 
Langerhans, whereas the severe lesions leave a final imprint upon 
the anatomy of the pancreatic islands. The results of treatment of 
the glycosuria in thyroid disease can be interpreted on this hypo- 
thesis. 

The Age of Thyroid Diabetics. Thyroid diabetics are young dia- 
betics, especially if we have in mind the rarity of thyroid disease 
in children. The average age at onset of diabetes of the 43 thyroid 
diabetics with primary hyperthyroidism was 40.5 years, and it was 
43.7 years at the time of their operation. The average age at onset 
of the diabetes of the 28 diabetics with adenomatous goiters and 
hyperthyroidism was 47.8 years and 51.5 years at the time of opera- 
tion. The oldest patient with diabetes and primary hyperthyroid- 
ism undergoing operation was Case No. 4799, age at onset of hyper- 
thyroidism 50 years, age at onset of diabetes 69.4 years, age at 
operation 69.5 years; the youngest patient with diabetes and primary 
hyperthyroidism with operation was Case No. 5610, age at onset 
of hyperthyroidism 18.9 years, age at onset of diabetes 24.9 years, 
and of operation 24.9 years. For secondary hyperthyroidism with 
adenomatous goiter the figures are as follows: the oldest was Case 
No. 3675, age at onset of diabetes 60 years, at operation 65 years; 
the youngest was Case No. 2521, age at onset of hyperthyroidism 
19.3 years, diabetes 26.3 years and at operation 29.1 years. 
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The age at onset of diabetes in these diabetic cases with hyper- 
thyroidism, 40.5 years for primary and 47.8 years for the secondary, 
should be compared with the average age at onset of diabetes in 
general. This has been calculated for 4592 cases of true diabetes 
(Joslin) and proved to be 43.8 years. Evidently the age at onset 
of diabetes in hyperthyroidism furnishes some support for the view 
that hyperthyroidism may lead to diabetes. However, if we base 
our figures on the known cases in which diabetes followed the dis- 
ease of the thyroid gland these average ages at onset of diabetes 
would be reduced lower, namely in 23 cases of primary hyperthy- 
roidism to 38.0 years and in 5 cases with secondary hyperthyroidism 
to 43.2 years. 

Diabetes preceded primary hyperthyroidism in only 5 of 28 cases 
and secondary hyperthyroidism in 3 of 8 cases. This relation of the 
onset of the two diseases is that usually encountered by other 
writers. 

Sex. ‘The female sex greatly predominated both in the cases of 
primary hyperthyroidism, 33 out of 43 cases, and still more in the 
cases of secondary hyperthyroidism, 24 out of 28 cases. No such 
preponderance of females is seen in uncomplicated diabetes. This 
is due to the fact that a much greater number of women have 
thyroidism than men, 5 or 6 to 1. 

Height and Weight of Thyroid Diabetics. An impression of the 
character of the diabetes is furnished by a study of the heights and 
weights of the thyroid diabetics. As is well known, the ordinary 
diabetic of forty years or above is almost universally overweight. 
Is the hyperthyroid patient who develops diabetes also overweight? 

An analysis of the height and weight in reference to sex and age 
has been made in 72 patients. Of these the maximum weight for 
the height was above normal in 60 cases or 83 per cent. The average 
percentage overweight of the overweight group was 26 per cent. 
These data are similar to the data for diabetics as a whole and point 
toward the unity of the diabetes. This is interesting in view of the 
usual loss of weight in thyroidism. 

Of the 8 patients in whom diabetes preceded the hyperthyroidism 
7 had been overweight, and theaverage percentage overweight was30. 
The maximum weight of the eighth patient was 9.6 per cent below 
normal. Of the 30 patients in whom hyperthyroidism preceded the 
diabetes, the greatest weight and height are known in 21 cases. 
Of these 15 had been overweight and the average per cent overweight 
was 19 per cent. Of the remaining 6, 3 had a maximum weight 
which was just normal, and the highest weights of the other 3 were 
substandard, —6 per cent, —3 per cent, and —13 per cent. Here 
again, therefore, one encounters a certain amount of evidence that 
hyperthyroidism is a determining force in the onset of diabetes for 
obesity was not so characteristic a factor in these cases as is usually 
encountered in the history of diabetics. 
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Duration of Life of Diabetic Patients with Hyperthyroidism. ‘The 
average diabetic in a group of 600 fatal cases since the introduction 
of insulin has lived 7.7 years and the average age at onset of the 
diabetes was 46.5 years. 

The durations of life of 20 fatal cases of diabetes and hyperthy- 
roidism varied between 0.2 years and 10.3 years. The average 
duration for the entire group was 3.4 years. The average duration 
of life of the 12 primary hyperthyroids of these fatal cases was 3.2 
years, but of the 31 living cases (July 1, 1927), the duration has thus 
far reached 3.9 years. 

The adenomatous cases with secondary hyperthyroidism lived for 
a longer period. Thus the duration of life of 6 fatal cases is 4.1 years, 
and of the 21 living adenomatous cases with diabetes is already 5.5 
years. It would be unfair to conclude, therefore, that the present 
day hyperthyroid diabetic would live a shorter period than the ordi- 
nary diabetic. The durations of life cited above for thyroid dia- 
betics give but a partial picture. They are recent cases in the main 
and though living, the disease hus not yet had an opportunity to 
demonstrate its benignity or seriousness. With the aid of modern 
surgery and insulin we would predict that the duration of life would 
be greater than that of the average diabetic. 


TABLE VI.—CAUSES OF DEATH IN FATAL CASES OF DIABETES COMPLI- 
CATED BY HYPERTHYROIDISM. 


Case No. Cause of death. 
A. Primary hyperthyroidism: 

5176 . . . . . +. +. +. + Coma, thyroid storm, pulmonary 

infarcts. 

3072 .... . . .  Arteriosclerosis, cerebral. 

3011... . +. +. +. Postoperative shock. 

B. Secondary Hyperthyroidism: 

3956... . . +. +. +. +. +. Pneumonia and uremia. 

3659 . . . . . . +. +. +. Postoperative hyperthyroidism. 

4816... . . . . . Postoperative hyperthyroidism. 
C. Type unknown 

2272... . +. +. +. +. +. +. Coma following cervical abscess. 


Causes of Death. Since the introduction of insulin the percentage 
of deaths due to diabetic coma has fallen to 20 per cent and for the 
year ending July 1, 1927, for 1241 diabetics treated and traced there 
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were 43 deaths with none from coma. Among the primary hyper- 
thyroid cases there were 4 deaths from coma or 33.3 per cent of the 
total deaths in this group. This relatively high percentage shows 
how seriously we must regard the thyroid diabetic, because in 
general, coma is characteristic of severe diabetes. 

The causes of death in 18 fatal cases of diabetes complicated with 
hyperthyroidism both primary and secondary, plus 2 of unknown 
type, are shown in the table on page 15. 

Coma is by no means always fatal in the hyperthyroid diabetic. 
Indeed the diagnosis of diabetes was first made in Case No. 4306 
when she was found in diabetic coma. Cases 5345 and 5649 also 
survived coma. 

The Basal Metabolic Rate. Before operation the patients (35) 
with primary hyperthyroidism showed an average basal metabolic 
rate of + 61 per cent. Comparing this basal rate of the thyroid 
diabetics with the average + 49 per cent for 1000 cases of primary 
hyperthyroidism before operation in the Lahey Clinic, one finds 
that the presence of diabetes tended to elevate the basal rate. After 
operation the basal metabolic rate fell to + 7.4 per cent in 33 
of the thyroid diabetic patients. In 850 cases of uncomplicated 
hyperthyroidism in the Lahey Clinic who reported for basal metab- 
olism estimations three months after operation the average rate was 
+5 per cent. Partial thyroidectomy therefore, produces identical 
results in the diabetic hyperthyroid as in the hyperthyroid alone. 

The average basal metabolic rate before operation in 25 diabetic 
patients having adenomatous goiters with hyperthyroidism was 
+ 44 per cent as compared with a series of 245 similar nondiabetic 
cases in which it was + 41 percent. Following operation the aver- 
age rate in 21 cases of the diabetic series was + 10 per cent and of 
the Lahey series 123 adenomatous goiters with secondary hyper- 
thyroidism but without diabetes was + 9 per cent. 

Gain in Weight following Operation. There is a two-fold reason for 
loss of weight in the hyperthyroid diabetic, namely, that caused by 
the increased metabolism and second that due to the loss of sugar 
in the urine. But the condition is aggravated still more, because 
overeating, which is so generally associated with a high metabolism, 
makes a diabetic worse and often leads him to coma. In hyper- 
thyroidism the overeating is continuous. Therefore, the removal 
of the cause of the overeating, namely, the high metabolism of 
hyperthyroidism, by surgical procedure ought not to fail to yield 
striking results in diabetes. Such in fact is the case because in 22 
of the primary hyperthyroid cases the gain in weight was 21 pounds 
and in 19 of the hyperthyroid adenomatous cases it was 13 pounds, 
after operation. In certain of these cases the period which had 
elapsed since operation was only a little over three months. 

In the Lahey series 850 primary hyperthyroids gained 15 pounds 
on the average and 123 adenomatous thyroids with hyperthyroidism 
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gained 1 pound, in the course of an average period of three months. 
Of this same group 652 primary hyperthyroids again reported for 
examination six months after operation and showed an average gain 
in weight of 20 pounds. Eighty-one cases of adenomatous goiter 
and secondary hyperthyroidism had gained on the average at this 
time (six months after operation) 8 pounds. At nine months after 
operation 424 primary hyperthyroids showed an average weight 
gain of 23 pounds and 40 adenomatous goiters with secondary 
hyperthyroidism a gain of 9 pounds. At twelve months after opera- 
tion 380 primary hyperthyroids showed an average gain of 24 pounds 
and 38 adenomatous goiters with secondary hyperthyroidism an 
average gain of 14 pounds. 


TABLE VII.—RACE. BASAL METABOLIC RATES, CHANGES IN WEIGHTS 
OF PATIENTS WITH HYPERTHYROIDISM AT THE LAHEY CLINIC. 


| Primary. | Secondary. 
Lahey Clinic. | 
Number | | Number | 
of cases. Average. of cases. | Average. 
| | | 
Jews. | 15 percent | 245 | 16,per cent. 
Basal metabolic rate: 
Before operation . 1000 | +49.38 245 | +40.94 
After operation . . . . .!| 1000 | +20.48 245 +22.27 
3 mos. after operation. . .| 850 | + 4.85 123 | + 8.62 
6 mos. after operation . . .| 652 | + 4.24 81 + 5.65 
9 mos. after operation. . .| 424 | + 2.83 40 | + 5.70 
12 mos. after operation . . .| 380 | + 2.34 38 + 2.63 
Gain in weight after operation: | | 
3 mos. after operation . .| 850 | 15.35 lbs. 123 1.26 Ibs. 
6 mos. after operation . . .| 652 20.43 “ 81 
9 mos. after operation. . . | 424 | 22.74 “ 40 9.43 “ 
12 mos. after operation. . .| 380 | 24.37 “ 38 | 13.51 “ 


Race. The Jewish race is proverbially emotional and their 
tendency to diabetes is also well known, in Boston amounting to two 
and a half times that of the general population. One would expect, 
therefore, to find a high Jewish incidence in these hyperthyroid 
diabetics. Such, however, is not the case. Among the 75 hyper- 
thyroid diabetics there were but 13 Hebrews, 17 per cent; among 
the 43 primary cases 6, 8 per cent, and 5, 6.7 per cent among the 28 
secondary hyperthyroidism cases. In .the series of 5086 true 
diabetics (Joslin) the Jewish incidence is 13 per cent; in the Lahey 
series of 1000 recent primary hyperthyroids it was 15 per cent and in 
245 secondary hyperthyroids it was 16 per cent. 

Relief of the Hyperthyroidism. ‘The favorable influence of iodine 
in hyperthyroidism with diabetes was observed by Labbé. It has 
been difficult to estimate it in our cases, because insulin, diet and 
iodine (usually as Lugol’s solution) have been begun simultaneously 
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in our zeal to ameliorate the condition of the patient. About all we 
can say is that the trilogy works well. The following case deserves 
detailed mention because this is the only patient in the group who 
has taken iodine continuously for any considerable period of time 
and also the only patient to whom iodine has been given late after 
final operation. The patient is also unique, in perhaps being the 
first patient in the United States to take Synthalin. 

Case No. 4306, a trained nurse, at the age of twenty-five years in 
1913 under went a ligation of the right pole of the thyroid, which 
was followed in 1914 by a ligation of the left pole and in 1915 a 
bilateral partial thyroidectomy by C. A. Porter at the Massachu- 
setts General Hospital. 

Preceding the operation in 1915 a sugar-tolerance test in Novem- 
ber was negative. It was repeated with 100 grams of glucose 
on November 11 but was without the presence of glycosuria in spe- 
cimens at two to four to six to eight hours. On November 13, 150 
grams of glucose were given and in the specimens at six and eight 
hours were found a trace and a strongly positive test, respectively. 
On November 15 it was repeated with 150 grams of glucose and two 
hours and ten minutes later no glycosuria, but at four, six and eight 
hours later the trace was present but recorded as too little for quan- 
titative estimation. 

During an attack of acute cholecystitis in May, 1923, the urine 
was alkaline, specific gravity 1.022, no sugar or albumin. In July, 
1924, the nurse developed diabetes and the diagnosis was made 
when she was in coma. 

When first’ seen (by E. P. J.) in December, 1924, the weight was 
82 pounds naked. With diet and insulin the condition improved 
although in May, 1925 the blood sugar was 0.32 per cent, carbo- 
hydrate 65 grams, protein 51 grams and fat 123 grams with insulin 
20-0-15 but later reduced to 15-0-10; metabolism —2 per cent. 

Between January 14 and February 2, 1927, the urine was con- 
stantly sugar free with the diet of carbohydrate 102 grams, protein 
61 grams and fat 115 grams, weight 1093 pounds and insulin 16—-0-12 
units. 

Synthalin was then begun and continued for six months, but the 
weight fell to 105 pounds and the patient preferred to return to her 
insulin. Now in February, 1928, she is taking carbohydrate 120 
grams, protein 61 grams and fat 101 grams with insulin 10-0-10, and 
the weight is 110 pounds and she is in excellent health and doing 
full-time work as a nurse. 

Treatment before and after Operation. No serious attempt has 
been carried out before operation to make the urine completely sugar- 
free with diet or insulin. The carbohydrate has been maintained 
at about 100 grams, the protein at approximately 1 gram and the 
total calories at not far from 30 per kilogram body weight. Insulin 
has been given in small doses, usually five units, three or more times 
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a day. If prompt response to diet and insulin did not occur the 
insulin was increased to 10 units at a dose and the frequency 
increased. Great pains were always taken to give food within three 
hours before the operation, but usually this did not exceed 20 grams 
of carbohydrate in the form of oatmeal gruel, orange juice or ginger 
ale. Simultaneously the dose of insulin before operation always 
erred in being too small rather than too large. 

Following operation great effort was made to give as much as 
possible of the carbohydrate of the original diet. The frequency 
and the dose of insulin were seldom increased save in the exception- 
ally severe cases, for we have found that the sudden increase in gly- 
cosuria after operation was temporary and unattended with obvious 
harm. 

The quantity of iodine given daily before operation was 10 minims 
three times a day for eight to ten days. The dose then increased 
to 20 minims three times a day the day before operation. After 
operation Lugol’s solution, 10 minims three times a day was given 
during the stay in the hospital, usually eight days and then 10 
minims weekly for three months. 

Intravenous Injections of Glucose. In patients with postoperative 
reactions of any severity or whose preoperative course was such 
that a postoperative thyroid reaction was anticipated, intravenous 
infusions of 50 grams of glucose with 750 cc. of normal saline solu- 
tion were given once or more during the immediate postoperative 
period. 

Surgery. Primary Hyperthyroidism. Thirty-seven of the 43 
cases were operated upon with one fatality. Most of these patients 
were operated upon in two or more stages, but the number of opera- 
tions per patient has been steadily decreasing. In all there have 
been 64 operations. This makes a mortality per operation of 1.56 
per cent and per patient of 2.7 per cent. 

Secondary Hyperthyroidism. There were 28 cases and 26 of these 
underwent operations. Here the number of operations was dis- 
tinctly less for the total was but 39. There were two deaths, making 
the mortality per operation 5.1 per cent, and per patient 7.7 per 
cent. 

The total diabetic patients with hyperthyroidism operated upon 
was 63 and upon these there were 103 operations with three deaths, 
an operative mortality of 2.9 per cent, a mortality per patient of 4.8 
per cent. 

Among the 8 cases of nontoxic adenomatous goiter associated 
with diabetes there have been no deaths. 

Results of Operation. The basal metabolism of the hyperthyroid 
diabetics has been already discussed on p. 16, as well as the changes 
in weight on p. 14. We have attempted to judge the effect of 
operation chiefly by the duration of life of these patients thus far 
attained, but also by their apparent gain in tolerance for carbo- 


20 JOSLIN, LAHEY: DIABETES AND HYPERTHYROIDISM 


hydrate. In summary we will repeat that 12 of the 63 patients are 
now dead and the average duration of their diabetes was 3.6 years 
and that 51 of these patients are alive and the duration of their 
diabetes has already reached 4.5 years up to July, 1926. 

No cases of diabetic cures have occurred among either patients 
with primary or secondary hyperthyroidism following operation. 
In general, gain in tolerance for carbohydrate has been greater with 
the secondary than with the primary thyroid. Both groups of cases 
appear to do rather better than the ordinary diabetics with a similar 
period of hospital treatment, but it is clearly evident that end results 
must be determined after the patients have been followed at least 
for years or by the tracing of fatal cases. 

The increase in tolerance for carbohydrate has been not far from 
30 grams. 

Case No. 5394, a secondary hyperthyroid, has shown unusual 
gain in tolerance and should be followed up. 

Gain in tolerance is difficult to measure because so often the hyper- 
thyroid whether primary or secondary enters the hospital with 
between 2 and 8 per cent of sugar in the urine which quickly clears 
up with diet and insulin. In other words it is hard to decide what 
the actual baseline of carbohydrate tolerance was before operation. 

It is a striking commentary upon the interrelation of the thyroid, 
pancreas, and liver that even a patient with a nontoxic adenoma of 
the thyroid following operation, reacts with an unusual amount of 
glycosuria and glycemia. 

Many of these hyperthyroid patients have been operated upon 
for many other conditions as well. Thus, Mrs. T., Case No. 3483, a 
year before the goiter was removed had a nephrectomy for an 
abscessed kidney and she still has a gall bladder filled with stones. 

The 11 cases of hyperthyroidism referred to earlier as originally 
classified as diabetes but on account of the standards set in this 
paper for diabetes not included in the present group will also be 
kept under observation in order to determine whether they later 
become positive diabetic cases. So, too, will 9 cases of hyperthy- 
roidism showing glycosuria who thus. far have only been classed as 
“potential diabetics.” Diabetes has developed subsequently to an 
operation for hyperthyroidism in 8 of our 75 hyperthyroid diabetics. 
Such cases are mentioned by Wilder, Holst, and Labbé. In 2 of 
Holst’s cases diabetes occurred after a partial thyroidectomy, but 
in both of these cases the symptoms of hyperthyroidism had per- 
sisted. Wilder reports 2 cases of diabetes developing in thyroidec- 
tomized patients. The hyperthyroid who has been operated upon, 
therefore should be warned of the possibility of developing diabetes 
later, even though the disease may not be so apt to appear as if he 
had not been operated upon at all. Progressing longevity increases 
the incidence of diabetes in the community and this progressing 
longevity of the hyperthyroid, brought about by operation, may 
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also be a factor in that it brings him into the diabetic age zone, the 
most frequent year for onset of the disease in females being fifty 
years and for males fifty-one years. However, we believe the hyper- 
thyroid factor, too, plays a part. 


TABLE VIII.—DIABETES AFTER OPERATION ON THE THYROID GLAND. 


Operation elsewhere and data about 


Known hyperthyroidism. | type lacking. 
Class. | 
Date of onset | Date of onset 
Case Date of | diabetes Case | Date of | diabetes 
| No. operation. | mellitus. | No. operation. | mellitus. 
4 3734 | Dec., 1921 | | | | 
| June, 1922 | Oct., 1923 | 4080 | Before | Aug., 1924 
| Aug., 1924 | 
Pp 4135 | 1923 | Sept., 1924 | 4385 | 1920 | Sept., 1924 
P 4306 | Nov., 1915 | July, 1924 | 4567 | 1918 | Jan., 1924 
P 5628 | 1916 | | 4584 | 1920 | Feb., 1924 
1926 | Nov., 1926 
Pp 5686 | Dec., 1926  Dec., 1926 5242 | 1909 | July, 1912 
5780 | Nov., 1926 
| Jan., 1927 Jan., 1927 
P 5662 | Nov., 1926 | Nov., 1926 
Ss 2521 | Jan., 1922 | Jan., 1922 


Thyroid Deaths. Case No. 3911, primary hyperthyroidism, appar- 
ently died because the operation was done in a single stage (at for 
us a comparatively early date) May, 1924. 

Case No. 3659, sixty-one years of age, succumbed to a thyroid 
storm, presumably due to too short a preparation or too extensive 
an operation at a single stage. 

Case No. 4816 secondary hyperthyroidism, sixty-seven years of 
age, was the largest intrathoracic goiter operated upon in the Lahey 
Clinic up to October, 1925, and was obviously a poor surgical risk. 

Conclusions. 1 Hyperthyroidism alone is the factor in disease of 
the thyroid which leads to glycosuria. Thus in 228 cases of primary 
hyperthyroidism, the glycosuria was 0.1 per cent or more before 
operation or 0.5 per cent or more after operation in 38.6 per cent 
and in 83 cases of adenomatous goiter with secondary hyperthyroid- 
ism in 27.7 per cent, but in 189 cases of nontoxic goiters the per- 
centage was 14.8. 

2. Among 4917 true diabetics 43 cases, 0.87 per cent, of primary 
hyperthyroidism were encountered and 28 cases, 0.57 per cent, of 
secondary hyperthyroids. With these patients the blood sugar was 
0.15 per cent before or 0.20 per cent or more after operation. Eleven 
other cases with hyperthyroidism classified by usual standards as 
diabetic were not included in this paper. Some degree of thyroid 
enlargement was observed in 208 other cases. There was 1 diabetic 
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with cancer of the thyroid, another with myxedema, and 1 with a 
thyroglossal cyst. Still another group of 9 patients with thyroid 
disease were classified as potential diabetics. 

3. The influence of the hyperthyroidism is distinctly more impor- 
tant than the accompanying increased metabolism. 

4, Surgery greatly ameliorates the condition of these patients. 
In our series which includes both the old and the modern types of 
surgery the mortality was 4 per cent. 

5. Treatment of the diabetes in the presence of hyperthyroidism 
must be adapted to the increased metabolism and gradual and 
moderate changes in diet and insulin should be carried out rather 
than sudden and heroic procedures, remembering that the tendency 
of the routine diabetic and the routine thyroid case is to do well. 

6. We know that our 75 cases here reported are not cured of their 
diabetes after successful operation on their thyroid, but that. the 
great majority of the cases have been improved to an unusual degree. 
We believe they, the group classified ordinarily but not in this paper 
as true diabetics and the group of potential diabetics, deserve careful 
observation for years. 

7. The hyperthyroid patient from physiological, pathological and 
statistical evidence is somewhat more prone to diabetes than the 
ordinary individual and for the remainder of his life should be so 
regarded, whether operated upon or not. 
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HYPERTENSION AND DIABETES. 
By Davip W. Kramer, M.D., 


PHILADELPHIA. 


THE combination of hyperglycemia and hypertension occurs so 
frequently that it has ceased to be looked upon as coincidence. An 
increased blood sugar may appear as an accompaniment of other 
conditions, but its presence in individuals with high blood pressure 
has raised the following interesting questions: “Is there any definite 
causative relation between these two conditions?” And if so, 
“Does the hyperglycemia influence the blood pressure, or does the 
increased pressure produce the hyperglycemia?” 

That hyperglycemia and a diminished tolerance for carbohydrates 
exist in hypertension is not an uncommon finding. This has been 
corroborated by various observers. The explanation is not a 
simple one. Some observers attribute it to an increased activity 
of the chromaffin system. It is possible, too, that the hypertension | 
produces an arteriosclerosis, which, involving the pancreas, seriously 
impairs the functioning of the islands of Langerhans. Still another 
explanation is that both the hypertension and the hyperglycemia 
are results of faulty metabolism. 

Experimental data are absent and we must therefore look to our 
clinical observations in order to determine which is the most reason- 
able of these solutions. 

Various views are held by the many observers who have studied 
these problems. Herrick! noticed that “the association of high 
blood pressure and increased concentration of glucose in the blood 

. . in a majority of cases belong in a quite definite group 
characterized by four cardinal symptoms: Hypertension, hyper- 
glycemia, obesity and arteriosclerosis. While it does occur, it is 
rare that hyperglycemia is found in the thin person with hyper- 
tension.” Six typical examples were cited in his observations. 
Subsequently, Mohler? reported his observations on 46 patients 
who had a systolic blood pressure of 150 mm. of mercury or more, 
and glycosuria. Thirty-six of the above series knew that they had 
glycosuria previous to their routine medical examination. 

Rosenbloom,’ in a review of the subject mentions that Potain 
found the blood pressure very high in diabetes, higher even than 
that seen in nephritis. This view is shared by Teissier. Opposite 
views are held by Vaquez, Henson and Orr, who reported cases 
showing hypotension in this disease. He himself reports in his 
studies on a series of 140 cases of diabetes that in uncomplicated 
cases the blood pressure was normal or slightly below; that when 
hypertension was present, an existing nephritis, arteriosclerosis or 
aortitis was demonstrated; that in 22 cases (16 per cent) hyper- 
tension was present as a complication. 
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Elliot,‘ from a smaller series of cases, was inclined to believe that 
the occurrence of chronic nephritis or arteriosclerosis as a compli- 
cation would explain an existing hypertension. Kahn’s® observa- 
tions indicated a low blood pressure in diabetics “who did not 
suffer from granular changes in the kidneys.” 

Maranon,‘ on the other hand, was so impressed by the frequency 
of increased blood pressure in diabetes that he suggested considering 
hypertension as a prediabetic symptom. 

It seems relevant at this point to discuss very briefly what we 
may look upon as high blood pressure. It is no easy matter to 
decide definitely what the normal blood pressure really should be. 
A perusal of observations on blood pressure in normal individuals 
by such men as Nicholson,’ Barker and Cole,* Woley,® Halls Dally,!° 
Wiggers" and Symonds” would indicate that a systolic pressure 
above 135 in the young and above 145 in those past middle life, may 
be regarded as suspicious of hypertension. Janeway" and Norris! 
suggested that a pressure of 160 or above, be referred to as hyper- 
tension. However, I am advisedly considering a systolic pressure 
of 150 mm. as a working basis for hypertension. 

My observations on blood pressure in diabetes were gathered from 
500 patients observed in office practice and in the Diabetic Clinic 
of the Jewish Hospital. For convenience, the analysis of the 
groups is arranged with reference to age, sex and blood pressure. 

Upon examining the above table we notice that the incidence of 
diabetes according to age is most frequent in the sixth decade. 
This finding concurs with the statistics of others, and in a measure 
may likewise explain the high percentage of increased blood pressure 
in diabetes. Of the 500 patients, 195 showed a systolic pressure 
of 150 or above, giving an average of 39. 

One cannot help being impressed with the frequency of high 
blood pressure. It may be of interest to compare the above with 
Joslin’s'® figures. His observations were classified in two series, 
one before 1919 and the other after. In the first group, Joslin found 
18.5 per cent of the cases occurring between the ages of twenty-one 
and fifty, and 32 per cent of those over fifty years, exhibited a high 
blood pressure. In a later series, 14 per cent of the cases having 
hypertension were under fifty years of age, and 40 per cent were 
past fifty. If we add together all of these cases of hypertension, 
regardless of age and year of occurrence, the total is 556, giving a 
percentage of 27.8, a figure somewhat lower than mine. 

For comparative purposes with the lower half of Table I, 225 con- 
secutive cases of hypertension occurring in nondiabetics were like- 
wise analyzed in Table II according to age, sex, blood pressure and 
percentages of the total number. The highest series occurred in 
the sixth decade, 45 cases in the first half and 45 cases in the second 
half, giving a total of 90 (40 per cent). The distribution among 
the different age groups and levels of blood pressure was about the 
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cussing the pathogenesis of hypertension and diabetes, and the 
simi 


same in the two tables. 
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Another table (Table III) was arranged with regard to sex showing 
the number of hypertension and those below 150 mm. of mercury. 
In conjunction with this are figures to show the percentages of the 
sexes among the nondiabetics with hypertension. The table 
follows. 


TABLE III.—(A) 500 DIABETIC CASES ANALYZED ACCORDING TO SEX 
AND BLOOD PRESSURE COMPARED WITH (B) 225 CASES 
OF HYPERTENSION IN NONDIABETICS. 


Male. Female. 
Number. Per cent. Number. Per cent. 
Blood pressure below 150mm. . . 123 40.3 182 59.7 
Blood pressure 150 mm. and above . 36 18.5 159 81.5 
Total cases 31.8 341 68.2 
B 

Blood pressure 150 mm. and above in 


The analysis of Table III shows a predominance of females. 
Joslin’* collected a series of statistics on the incidence of diabetes 
in relation to sex. He indicated a predominance of the male sex 
ranging from 77 to 57 per cent. In a series of 1025 cases Futcher’s!? 
figures were 626 males and 399 females. On the other hand, John,}* 
in his observations on 1000 cases, found a total of 459 males and 
527 females, whereas my figures were 159 males and 341 females. 

The predominance of females in my series is striking when com- 
pared with others, and deserves some comment. It seems logical 
that the incidence of diabetes among females would be greater 
because of the added liability of ductless gland disturbances. The 
alterations of body functions and derangement of the nervous sys- 
tem which often appear during and following menopause, may have 
some influence in paving the way for the development of a diabetic 
condition. Riesman!* and others have emphasized the tendency 
to hypertension in this group, and I have frequently obtained a 
history of diabetes making its appearance during the menopause. 
This does not necessarily imply that the menopause is a main cause, 
but in the presence of other influences, it makes that individual more 
liable to diabetes. 

It may be pertinent to mention that my views, based on 500 cases, 
may change when a much larger group has been analyzed. Only 
future studies will decide this issue. On the other hand, further 
studies may alter the percentage of others and make them conform 
more closely to mine. 

The element of nephritis must be considered as a possible explana- 
tion of the incidence of hypertension in diabetes. Albuminuria is 
commonly found in diabetics of middle age and is not uncommon in 
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younger individuals. Casts may be present and occasionally edema 
may develop. When these findings are evident and a diagnosis 
of nephritis is warranted, the clinical picture is usually one of the 
tubular type and often not unlike that of nephrosis. In such cases 
there is very little influence upon the blood pressure. Now and 
then, diabetes and obvious nephritis with hypertension is met 
with. Although this combination may occur, its incidence in the 
- above series of cases has been so small that we can hardly look 
upon nephritis as a cause for the frequent high blood pressure 
readings. 

Hypertension and Diabetes. Pathogenesis and Their Frequent 
Association. 'The probable explanation of the frequent association 
of hypertension and diabetes may not be so difficult when we stop 
to consider the etiology of each. The factors which tend to bring 
about an increase in blood pressure are usually thought to include 
errors of diet (metabolic disturbances), mental unrest (prolonged 
mental strain), wear and tear, endocrine disturbances, low-grade 
infections and nephritic conditions. 

The causative factors responsible for the development of diabetes 
may be briefly enumerated as follows: Neurogenic, embracing pro- 
longed mental strain, constant worries and nervous shock, endocrine 
disturbances, hereditary influences, race, acute and low-grade 
infections, dietary indiscretions and obesity. When this list is 
compared with the one enumerating the causes of hypertension, we 
are impressed with the similarity between them. There are, of 
course, additional factors for diabetes, namely: Heredity, which can 
be definitely demonstrated in a varying percentage of cases; race 
influences and gall bladder disease, which may eventually result in 
a chronic pancreatitis through the lymphatics or by duct obstruction 
by a gall stone. 

The tendency for diabetes to occur late in life also applies to hyper- 
tension. In Table I, the highest number of cases, a total of 181 
(36.2 per cent) appeared in the sixth decade. An analysis of 225 
cases of hypertension occurring in nondiabetics was made in refer- 
ence toage. The results showed that 90 cases (40 per cent) occurred 
in the sixth decade. Similar high percentages of hypertension occur- 
ring in the sixth decade of both diabetics and nondiabetic hyper- 
tensives suggest not only that wear and tear are having their effect 
but also that the various causative factors have existed for a suffi- 
cient length of time to exert their influence upon metabolism and 
the vascular system. 

We are now back to the original question, “ Does hypertension 
cause diabetes, does diabetes cause hypertension, or do these two occur 
independently of each other?” Our experience tells us that the two 
conditions are frequently associated. In addition to this, we find 
upon examination of the causes of hypertension and diabetes, that 
many of the same factors may be present. The answer to our 
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question seems to be that the same conditions which have brought 
about hypertension, may eventually produce diabetes. O’Hare?® 
was inclined to look upon cases of chronic vascular hypertension as 
potential diabetics. Kylin,2" quoted by Joslin, noticed hyperten- 
sion of the arterial type in his studies of diabetes‘and considered the 
two to be the results of some common cause. It seems that when 
one or more of the factors, which we know may produce an increase 
in blood pressure, are present with sufficient force, it is quite likely 
that hypertension will develop. If these forces continue to exert 
their influences, then it is possible that they may bring about a 
state of diabetes. Particularly, may this result, if these disturbances 
occur in an individual who, either by reason of heredity, race or 
a chronic diseased gall bladder, seems to possess some tendency 
toward the development of this disease. 

Whether or not the degree of hypertension plays any part in the 
possible development of a diabetic condition is a question which 
cannot be answered with assurance. From our Tables I and II 
we can see that 73 (37.5 per cent) diabetic and 92 (41.5 per cent) 
nondiabetic hypertensives show a blood pressure ranging from 150 
to 160. Marked hypertensions were not so common in the diabetic 
group, only 12 (6.1 per cent) of the cases registered a blood pressure 
above 200. In the nondiabetic group there were 33 (14.7 per cent) 
cases with a similar blood pressure. My own feeling is that the 
range of blood pressure has no particular significance as a causative 
factor. The large number of diabetics found in the group with a 
blood pressure between 150 and 160 can be explained by the fact, 
first, that in any series of hypertensives, the greatest number occur 
between the above-mentioned figures. Second, in a certain number 
of individuals a rise in blood pressure may be the forerunner of a 
subsequently developing diabetes. 

The one possible point of contact between the two conditions may 
be that hypertension, existing for a long period, has produced 
changes in the vessels of the pancreas. - This in turn, may react 
upon the activity of the islands of Langerhans. Changes in the 
arteries and arterioles were commonly found in the pancreas. 
Keith” and his associates reported the pathologic findings in 7 cases 
of hypertension. In 6 of them, sections of the pancreas were 
obtained. The results of their examinations revealed that practic- 
ally all of the cases showed hypertrophy and thickening of the 
walls of the arteries and arterioles; in one case interstitial fibrotic 
changes of the organ was found and in another, marked hyaliniza- 
tion of the islands of Langerhans. Such findings would indicate 
an impaired function of the pancreas sooner or later. May we not 
assume that an individual, whose pancreas has a combination of 
the above changes, is susceptible to the development of diabetes? 
This may explain the transient glycosuria occurring in individuals 
with hypertension. They are undoubtedly potential diabetics; if 
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they live long enough and if the condition is not recognized early 
and corrected, a certain percentage of them will eventually become 
definitely diabetic. 

Whether diabetes may cause hypertension is a mooted question. It 
would seem that a marked increase in blood sugar would have some 
effect on blood volume or viscosity thereby exerting an infiuience on 
blood pressure. It would also seem that a constant or persistent 
hyperglycemia would probably bring about arterial changes result- 
ing in a rise of blood pressure. The influence of hyperglycemia upon 
blood volume and viscosity was studied by Foshay.% The results 
varied according to the type of diabetic, vascular disease and renal 
permeability. Unfortunately, no reference was made as to blood- 
pressure readings in his observations. That diabetes may produce 
pathologic changes in the arteries has been clearly demonstrated 
by Joslin.24 While I am convinced that persistent hyperglycemia 
may have some deleterious effect on the bloodvessels, yet from my 
observations of these patients, no demonstrable increase in blood 
pressure was noticed. Occasionally, one may see hypertension 
develop in a diabetic under observation, but almost invariably this 
can be explained on other grounds. If diabetes per se does have 
an influence on blood pressure, then severe types of diabetics and 
progressive cases should more frequently show high blood pressures. 

Conclusion and Summary. The frequency of hypertension in 
diabetes is more common than we have been led to believe. In 
this study of 500 consecutive cases of diabetes, 195 patients (39 per 
cent) showed a blood pressure of 150 mm. mercury or above. 

The presence of hypertension in diabetics may be attributed to 
various factors: the pathogenesis of these conditions is practically 
the same and they are apt to appear in those past middle life, the 
highest percentage occurring in the sixth decade. This was evident 
in both series, 36.2 per cent in the diabetic group and 39.1.per cent 
in the hypertensive nondiabetic group. 

Individuals with persistent hypertension of the nonnephritic type 
may in time develop diabetes. 

It is unlikely that diabetes, through its hyperglycemia, produces 
hypertension. 
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CARCINOMA OF THE PANCREAS: CLINICAL OBSERVATIONS. 
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Or malignant growths of the pancreas, carcinoma is the most 
common. Segré! collected 127 cases in 11,472 autopsies recorded 
during nineteen years in the Ospedale Maggiore in Milan. Biach? 
found 2005 carcinomata of which 29 were pancreatic in 2361 autop- 
sies, and Futcher*® notes that among 41,949 admissions to the 
medical wards of the Johns Hopkins Hospital to June, 1919, there 
were 58 cases of this disease. In all the records both medical and 
surgical of the Peter Bent Brigham Hospital of Boston, Kiefer‘ 
found only 33 proven cases. 

The present study of carcinoma of the pancreas deals with a series 
of 37 cases. In 29 of these, the diagnosis was confirmed by opera- 
tion or autopsy. In the remaining 8, the clinical history and 
outcome were so characteristic as to leave no room for doubt as to 
the nature of the disease. 

Incidence. Cancer of the pancreas usually occurs during middle 
life, though a few instances in quite young persons have been 
recorded. It is most frequent between the fortieth and seventieth 
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years. In Boldt’s® series, the greatest number of cases, 18, were 
noted between the fiftieth and sixtieth years; 11 between the fortieth 
and fiftieth years, and 10 between the sixtieth and seventieth years. 
In Kiefer’s‘ cases, the ages ranged between thirty-three and seventy- 
six years, the average being fifty-six years. 

Futcher* gives the following table of his cases arranged according 


to age. 
Age in years. No. of cases. 
31 to 40 2 
41 to 50 15 
61 to 70 6 
71 to 80 1 
Total 33 
According to age our cases may be classified as follows: 
Age in years. No. of cases. 
21 to 30 1 
31 to 40 1 
41 to 50 10 
51 to 60 13 
61 to 70 9 
71 to 80 3 
Total 37 


The disease is more common in males. In DaCosta’s‘ series of 
37 cases, there were 24 males and 13 females; in Ancelet’s,’ 102 males 
and 59 females in 161 cases; in Futcher’s,? 22 males and 9 females 
in 31 cases, and in Kiefer’s,* 18 males in 33 cases. In our series 
there were 25 males and 12 females. 

Pathology. Primary cancer of the pancreas is encountered less 
often than the secondary forms, though it is with the primary 
group that we are especially concerned in this paper. 

It has been shown by Opie® and by others that, when the disease 
is far advanced and the growth extensive, it may be impossible to 
determine whether the process is actually primary or secondary. It 
has also been stated that, although metastatic tumors may occur in 
the pancreas, secondary invasion is usually direct—as from cancer 
of the stomach or the biliary tract. In primary cancer of the pan- 
creas the most frequent seat of the growth is in the head. Ancelet’ 
noted the growth in the head in 33 instances, in the body in 5, in the 
tail twice, while in 88 it affected the entire pancreas out of a total of 
200 cases in 72 of which the site remained undetermined. In 73 
cases collected by Biach,? the head was involved in 19 instances, the 
body in 13 and the entire pancreas in 31; in 10 the primary seat was 
undetermined. Mirallie® found that the head was involved in 82 of 
113 cases. Primary carcinoma of the pancreas is usually of the hard 
scirrhous type, though the cellular and.soft or encephaloid forms are 
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occasionally noted. Colloid cancer is extremely rare. In Segré’s! 
series 29 were scirrhous, 19 medullary, 2 combined and 1 melanotic. 

The pancreas is found enlarged and nodulated, the nodules vary- 
ing in size with the duration of the disease. Extension into neigh- 
boring organs, most frequently the liver, is not uncommon, although 
the stomach, duodenum, gall bladder, biliary passages and neigh- 
boring lymph glands may also become involved. Extension may 
take place even into the omentum, mesentery, large intestine, kid- 
neys, spleen, aorta, spine, diaphragm, pleure and lungs. Metastases 
may involve the liver and at times the lungs, pleure, brain, intestines 
and ovaries. 

Compression exerted by the growing tumor may cause obstruction 
in neighboring organs. The common bile-duct, the duct of Wirsung 
and the pylorus may be affected in this manner. Compression of 
Wirsung’s duct may produce a chronic interlobular pancreatitis; the 
secretory parenchyma may be destroyed and the islands of Langer- 
hans replaced by connective tissue. This degenerative change may 
bring about a glycosuria of an intermittent or persistent type, some- 
times amounting to a genuine diabetes. 

Pyloric stenosis with gastric dilatation occurred in 3 of our cases. 
Similar experiences have been reported by Klemperer!® and by 
Pilliet." As the growth enlarges adhesions may be formed with the 
stomach, duodenum and other adjacent organs. 

Symptomatology. Initial signs and symptoms are usually vague. 
At first, the patient may complain of only a mild digestive discom- 
fort—fullness following meals, eructations, nausea and loss of 
appetite. As the disease progresses, however, these symptoms 
become exaggerated, and pain, vomiting, malaise, a gradually 
deepening jaundice, great loss of flesh and cachexia are noted. In 
the beginning fever is ordinarily absent, but in the later stages of the 
disease involvement of other organs may cause a moderate rise in 
temperature. When the foregoing disturbances are noted in a 
patient who has passed his fiftieth year, they are strongly suggestive 
of malignant disease of the pancreas. 

In attempting a diagnosis of this disease the following associated 
signs and symptoms must be taken into consideration: (1) Diges- 
tive disturbances; (2) the presence of a tumor and enlargement of 
the gall bladder; (3) further symptoms produced by involvement of 
the pancreas itself and by pressure of the growth upon neighboring 
organs. 

1. Digestive Disturbances. Of these, pain is the most charac- 
teristic though a variable symptom. In a few cases, it is entirely 
absent. In the initial stage, it is usually mild and more likely to be 
described by the patient as a feeling of fullness and pressure, but 
gradually becomes more and more intense. It may be continuous 
or colicky in type. When it occurs in the intermittent form sug- 
gesting biliary colic, it may be regarded as a pancreatic colic due 
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to pressure upon the duct of Wirsung preventing the outflow of 
secretion. 

According to Eusterman” pain is complained of in 88 per cent of 
the cases. It is usually referred to the epigastrium or left hypo- 
chondrium and radiates toward the back, shoulders or chest and not 
infrequently into the right hypochondrium especially when the 
head of the pancreas is involved. Sometimes the pain is worse when 
the patient lies down, or it may follow active bodily movements, and 
relief is often obtained by the standing position or following the 
ingestion of food. In some instances pressure of the growth upon 
the intestines causes pain in the lower abdomen in the form of inter- 
mittent colic. 

Indigestion in the form of nausea or vomiting, a feeling of pressure, 
fullness and distension occurred in 33 of our 37 cases (89 per cent) ; 
in 4 these were absent. Vomiting of the retention type was present 
in 3 instances. Pain occurred in 31 of the 37 (83 per cent), but it 
was entirely absent in 6 cases. It was colicky in character in 9 
instances. It was noted in the epigastrium and left hypochondrium 
in 16 instances, under the right costal arch in 15, radiating frequently 
to the back. In addition, pain was observed in the lower abdomen 
in 3 cases in the form of colic due to partial obstruction from pressure 
exerted by the growth. 

Tenderness on pressure in the epigastrium and at times under the 
right costal arch is frequent and may become so intense that palpa- 
tion or the slightest degree of pressure may cause distress. This 
symptom was noted to a more or less degree in 26 of our cases (70 
per cent). Jaundice due to obstruction of the common bile duct 
by the growth is most frequent and is at times the first symptom 
noted. It occurs, according to Opie,’ in 75 per cent of the cases; 
according to Mirallie,® in 72 per cent, and Eusterman,” in 46 per 
cent. It may appear suddenly with colic and simulate an attack of 
cholelithiasis, but usually the onset is gradual with a slow but pro- 
gressive increase in intensity. The skin assumes an olive green and 


finally a black hue. The retention of bile is associated with the: 


usual signs of jaundice—pruritus, bile in the urine, acholic stools, 
slow pulse and sometimes hemorrhages from the stomach or bowels. 
Jaundice occurred in 29 of our cases (78 per cent) but only in 5 was 
its onset sudden or suggestive of gall stones. 

According to Oser™ and to other observers, as a rule no free 
hydrochloric acid is found in the gastric secretion, even when the 
stomach itself is not involved in the disease. Our own examinations 
corroborated this finding. A gastric analysis was made in 18 of our 
37 cases. In all but 4 there was either a lowered acidity or an entire 
absence of free hydrochloric acid. 

Either constipation or diarrhea may occur, more frequently con- 
stipation, although alternating constipation and diarrhea are not 
uncommon. ‘The stools are usually acholic and pasty and contain 
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an increase in fat and undigested muscle fibers. Markedly fatty 
stools or gray-silver-colored stools containing many fatty-acid 
crystals are occasionally observed. Mirallie® observed fatty stools in 
only 9 instances in 113 cases. Bulky stools due to the presence of 
large amounts of undigested food remnants are occasionally noted. 
These were present in 8 cases of our series. 

The pancreatic secretion usually shows a diminished activity and 
not infrequently a complete absence of certain of the ferments. The 
lipase is often diminished or absent and occasionally the protease or 
amylase also suffers. The pancreatic secretion was obtained and 
examined in 8 of our cases. In only 2 were the ferments normal. 
In 1 of the remaining 6 there was an entire absence of ferments; in 
2 others the protease was markedly diminished, and in the 3 remain- 
ing the lipase, protease and amylase were below normal. 

2. Tumor Mass and Enlargement of the Gall Bladder. The liver, 
which is not at first palpable, becomes gradually enlarged later on 
and its edge is sharp and hard. Enlargement of the liver was noted 
in 40 per cent of Futcher’s cases. Bard and Pic attribute great 
diagnostic importance to the absence of enlargement of the liver in 
doubtful cases, but this conclusion is not concurred in by other 
observers. Enlargement of the liver was noted in 17 of our cases 
(46 per cent). 

The gall bladder is usually distended and may often be palpated 
as a pear-shaped tumor. This is a sign of real diagnostic importance. 
It was noted in 70 per cent of Futcher’s cases. According to the law 
of Courvoisier, the gall bladder is ordinarily not palpable when the 
obstruction of the common duct is due to biliary calculi, whereas 
when the occlusion is dependent upon other causes, for example, 
pancreatic growths, it becomes greatly distended. This law has 
been corroborated by many observers. In 172 cases of obstruc- 
tion of the common duct due to gall stones cited by Ecklin, the 
gall bladder was contracted in 70 per cent, whereas in 61 cases of 
carcinoma of the pancreas it was dilated in 96 per cent. A dilated 
gall bladder was palpable in 15 of 23 of Kiefer’s‘ cases. The gall 
bladder was distended in 23 of our own cases (62 per cent). Involve- 
ment of the liver and gall bladder may often be recognized fairly 
early by disturbance of the biliary and hepatic functions, as can be 
determined by the bromsulphalein test of Rosenthal and White and 
by the van den Bergh test. In 5 of our cases in which the Rosenthal 
test was made, a distinct disturbance of liver function was noted. 
These cases, however, were all far advanced and showed definite 
evidence of hepatic involvement. In some instances, by means of 
biliary drainage according to Lyon’s method, changes in biliary 
secretion may be recognized. The bile may be turbid and contain 
cholesterin crystals, not infrequently a considerable amount of 
mucus and many pus cells. Further information as to the involve- 
ment of the gall bladder may be obtained by means of cholecystog- 
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raphy or by gastrointestinal Roentgen ray studies. The latter will 
frequently shed further light as to the involvement of the liver in the 
form of adhesions, enlargement of the gall bladder or pressure of the 
growth upon the stomach or duodenum. The greatest value of 
Roentgen ray examinations lies in the possibility of ruling out cancer 
of the stomach and intestines. Only after sufficient development of 
the growth does a tumor mass become palpable. This increase, 


-however, is rarely noted early, because the pancreas is so deeply 


situated that growths in it often are not palpable until the very last 
stages of the disease. 

According to Oser,'* it is possible to palpate a tumor of the pan- 
creas or at least a distinct resistance in about one-quarter to one- 
fifth of the cases. When palpable, the tumor is usually hard and 
nodulated; it is best felt in the epigastrium and to the right of the 
median line, owing to the fact that the head is most frequently the 
site of the carcinoma. The tumor may be movable and descend 
with inspiration. According to Futcher*® the palpable mass may be 
lifted by the underlying aorta and a systolic murmur heard over it. 
A palpable tumor was observed in 39 per cent of Futcher’s,’ and in 
30 per cent of Kiefer’s cases. A similar finding was noted in 16 of 
our cases (43 per cent). 

3. Further Symptoms Produced by Involvement of the Pancreas 
itself and by Pressure upon Neighboring Organs. Glycosuria of a 
transient or permanent type may occur and, when present, indicates 
advanced disease of the pancreas. Cancer of the pancreas, however, 
is rarely the cause of diabetes. Glycosuria of a transient type 
occurred in 10 per cent of Eusterman’s” cases. Permanent glyco- 
suria is rare. Mirallie® observed glycosuria in 26 per cent of his 50 
cases, while, according to Futcher,’ it occurred in only 10 per cent 
of his 31 cases. We observed it in 6 of our cases (16 per cent); it 
was permanent in 1 instance and transient in 5. Bile in greater or 
lesser amounts is present in the urine in all of the jaundiced cases. 
Eusterman” has called attention to the lowered blood-sugar tolerance 
which may be noted in some instances. This observation was con- 
firmed by us in all of the 4 cases in which the test was performed. 

Ascites and edema of the extremities, due to pressure upon the 
portal vein, inferior vena cava, or from secondary involvement of the 
liver, are not unusual in the later stages of the disease. This con- 
dition occurred in 12 of our cases in the final stage. 

As the result of pressure of the growth upon other organs, symp- 
toms of an obstructive nature may develop. Pressure upon the 
pylorus or duodenum may produce occasional or permanent obstruc- 
tion of the stomach outlet with nausea, vomiting and visible peris- 
talsis, which according to Pilliet!' may be the first evidence of the 
presence of a pancreatic growth. This sign was noted in one of our 
cases. Complete obstruction of the intestine, due to a similar 
cause, has been occasionally observed. Enlargement of the spleen 
as well as hemorrhoids may also be complications. 
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Diagnosis. The diagnosis of cancer of the pancreas can be made 
with ease in about one-half of the cases; in the others, it may be 
extremely difficult. It is comparatively simple in individuals 
within the cancer age who come to us complaining of indefinite 
symptoms of indigestion, increasing pain in the upper abdomen, deep 
progressive jaundice, loss of strength, rapid emaciation, cachexia, 
and who are proved to have a dilatation of the gall bladder. Definite 
evidence of the disease is afforded by the presence of a palpable mass 
in the epigastrium. But in the absence of several of these symptoms 
the diagnosis becomes uncertain. The absence of pain and jaundice, 
more especially, renders a diagnosis very difficult. 

Attention must be directed to a small though definite group of 
cases of this disease in which according to our experience the definite 
signs are preceded by a persistent diarrhea. The patient may at 
first complain of loss of appetite, nausea and vomiting but without 
pain. Constipation which is usually present at first is rapidly trans- 
formed into a diarrhea, which becomes more and more intense until 
sometimes fatty stools are observed. After a shorter or longer 
period of time, a jaundice appears which gradually becomes more 
and more pronounced. This symptomatology occurs frequently 
enough to warrant the conclusion that whenever a persistent diar- 
rhea is observed in individuals during middle life which cannot be 
accounted for by the usual causes, carcinoma of the pancreas should 
be suspected. This picture was seen in 6 of our cases. 

Differential Diagnosis. The conditions most frequently simu- 
lating cancer of the pancreas are chronic pancreatitis, cholelithiasis 
or cholecystitis, malignant disease of the liver, biliary passages and 
duodenum, chronic catarrhal jaundice and cancer of the pylorus. 

The differential diagnosis between chronic pancreatitis and 
malignant disease of the pancreas is at times impossible. Chronic 
pancreatitis is usually observed in younger individuals and is fre- 
quently associated with gall stones, or cholecystitis. In such cases 
removal of the stones and drainage of the gall bladder will speedily 
bring about recovery or at least improvement. 

When during an abdominal operation the head of the pancreas is 
felt asahard mass the possibility of chronic pancreatitis or carcinomas 
of the pancreas should be considered. In an individual who has not 
yet reached middle life with a history of having been sick a long 
time and showing many abdominal adhesions but no very definite 
mass, the condition would be rather suggestive of the nonmalignant 
disease. In chronic pancreatitis, there may also be present an infec- 
tion of the common bile-duct and pancreatic ducts which may occa- 
sion chills and fever. The gall bladder is rarely distended and while 
the loss of flesh in chronic pancreatitis may also become marked, it 
is far less than that observed in cancer of the head of the pancreas 
and becomes evident only later in the course of the disease. The 
anemia of the malignant disease is also absent. However, notwith- 
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standing these facts, it may be quite impossible, even at operation, 
to distinguish between the two conditions. 

In a former publication" we said: “At times, when operating for 
gall stones, the surgeon discovers a large hard and often nodular 
mass in the region of the head of the pancreas, which will lead to the 
diagnosis of cancer. A similar conclusion may be reached in certain 
instances in which there has been marked loss of flesh, jaundice 
without pain and with fatty stools. His diagnosis is frequently 
incorrect though his treatment may be correct; the hard nodular 
mass may be due to a chronic pancreatitis in which drainage of the 
gall bladder will bring about recovery or at least improvement.” 
In a small group of cases, the very reverse is true. The surgeon may 
discover when operating for gall stones a hardness in the region of 
the pancreas which may lead to the diagnosis of pancreatitis. His 
diagnosis will at times be incorrect, as the subsequent course of the 
case may prove the mass to be cancerous. This occurred in two cases 
of our series. 

In the differential diagnosis between cholecystitis or cholelithiasis 
with common-duct involvement and malignancy of the pancreas one 
is impressed with the fact that in the former affections there is 
usually a history of previous acute colicky attacks, which some- 
times may have extended over a period of years. The jaundice 
frequently disappears following attacks, but when it persists it is 
often associated with chills and intermittent fever. The gall bladder 
is not distended and there is usually marked spasticity of the right 
rectus muscle. The pain radiates to the right toward the shoulder- 
blade. If the common duct is impacted with stones, the jaundice 
may become so intense that the two affections may become indis- 
tinguishable. The pain in cancer of the pancreas is usually less 
colicky and the jaundice appears more gradually and is persistent, 
while chills and fever are unusual and the gall bladder is frequently 
dilated. 

In cancer of the liver, bile passages and duodenum, the jaundice 
which occurs as a result of compression of the common bile duct 
appears gradually and becomes intense; prostration and emaciation 
are, however, less rapid than in cancer of the pancreas. The liver 
becomes markedly enlarged and nodulated. 

Cancers of the common duct or duodenum are rare. The symp- 
toms are much like those observed in cancer of the head of the pan- 
creas and it is frequently impossible to distinguish between these 
affections. 

In catarrhal jaundice, the symptoms are far milder and the 
jaundice is not so intense. There is no pain nor any of the other 
common signs of pancreatic disease. The course of the affection 
will in itself lead to the correct diagnosis in a relatively short time. 

Cancer of the pylorus will occasionally simulate cancer of the head 
of the pancreas, especially in the absence of jaundice. The pre- 
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dominance, however, of gastric symptoms with evidence of pyloric 
stenosis and coffee-ground vomitus will aid in the differentiation 
between the two affections. Attention has already been directed to 
the instances in which the growth in the head of the pancreas will by 
pressure produce obstruction at the pylorus with symptoms much 
like those of cancer of the stomach. Roentgenologic examinations 
of the gastrointestinal tract will frequently clear up cases of this 
type by revealing pressure defects in the stomach produced by the 
growth. 

Course. The duration of cancer of the pancreas is somewhat 
variable. It is not uncommon, according to Litten!” and Laborde,'* 
for death to ensue within two to four months after the first appear- 
ance of symptoms. On the other hand, Molander and Blix,} 
Canfield,?° and Bowditch,” have reported cases of from two to four 
years’ duration. 

According to the collective statistics of Da Costa,* the duration of 
the disease varies between two months and two years, the average, 
according to Oser,'* being six months and according to Speed” only a 
few months. The average duration from the time of the first 
appearance of symptoms in our 37 cases was eight months; the 
shortest being three months and the longest thirteen months. The 
great variation in the course of the disease, according to Da Costa, 
depends upon the rate of growth of the tumor, its interference with 
the functioning of neighboring organs and upon various possible 
complications which may arise and cause more or less sudden death 
—otherwise the patients usually succumb to the extreme toxemia 
and cachexia associated with the later stages. 

Treatment. As to radical cure, little may be expected. Up to the 
present, operative treatment has proved unsatisfactory. This is due 
to the fact that the largest proportion of malignant growths of the 
pancreas have their seat not in the tail but in the head, the most 
unfavorable location for resection. On the other hand, according 
to Mayo, Robson and Cammidge* a growht in the tail may be 
removed with a reasonable hope of success. 

A few favorable resections have been recorded. In 17 instances 
collected by Finney* in which pancreatic resections were performed, 
(carcinoma, 10; adenofibroma, 2; sarcoma, 4; doubtful, 1) recovery 
occurred in 8. In 3 of these cases (1 operated on by Finney him- 
self for tumor), the pancreas was completely divided and the 
resected ends anastomosed. Recovery occurred in all. 

In order to overcome the persistent jaundice produced by com- 
pression of the common duct, cholecystostomy, gastrocholecystos- 
tomy, or cholecystenterostomy is indicated. Relief may be afforded 
for a considerable period of time by these procedures, in isolated 
cases as long as eighteen months. 

Where pyloric stenosis with dilatation has been produced and 
causes severe nausea and vomiting, relief may be obtained from a 
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gastroenterostomy. When ascites is present aspiration of the fluid 
from the abdomen is indicated. 

Symptomatically, temporary relief at least may be obtained by 
careful regulation of the diet of the patient, the administration of 
pancreatic preparations, and opiates when indicated. 

Summary. On the basis of the 37 cases analyzed for this study 
the comparison with other cases in the literature, the following 
statements are justified: 

Carcinoma is the most common malignant tumor of the pancreas. 
It occurs usually between the fortieth and seventieth years, although 
a few instances in early life have been recorded. It is more common 
in males. In primary cancer of the pancreas, the most frequent seat 
of the growth is in the head. It occurs usually as the scirrhous type 
and is characterized by enlargement with nodulation. Direct 
extension into neighboring organs, especially the liver, is not 
uncommon, but metastases may also occur to near or to distant 
organs. Compression of the duct of Wirsung by the growth 
induces an interlobular pancreatitis, which may destroy the islands 
of Langerhans with a resulting intermittent or even permanent 
glycosuria. The common duct may become involved as well as the 
pylorus. In the latter instance, pyloric stenosis with gastric 
dilatation will result. 

The onset of the disease is usually gradual and the initial signs 
usually vague. At first, only mild symptoms of indigestion are 
noted; however, these soon become aggravated, and pain, vomiting, 
a deepening jaundice, loss of flesh and cachexia are added. When 
these symptoms appear in a patient who has passed his fiftieth year 
cancer of the pancreas should always be suspected. 

Pain is a very characteristic symptom. It gradually becomes 
more and more acute and may occur in the intermittent form and 
suggest biliary colic. In a small group of cases, however, this 
important symptom may be entirely absent. Tenderness on pres- 
sure over the epigastrium and at times under the right costal arch is 
frequent. Jaundice is very common and may be the first symptom 
noted; it increases progressively in intensity until the skin assumes 
an olive green and finally a black hue. Hemorrhages from the 
stomach and bowels are then not unusual. 

The gastric secretion frequently contains no free hydrochloric 
acid. The stools are usually acholic and contain an abnormal 
amount of fat and undigested muscle fibers. The pancreatic secre- 
tion ordinarily shows a ‘diminished activity and not infrequently a 
complete absence of ferments, especially of the protease. Enlarge- 
ment of the liver is frequent and distension of the gall bladder in the 
form of a pear-shaped tumor is of great diagnostic importance. A 
palpable tumor mass is a very late manifestation inasmuch as 
growths of the pancreas are so deeply situated that they are not 
perceptible until the disease is far advanced. Glycosuria of a tran- 
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sient or permanent type may occur and when present indicates 
advanced disease of the pancreas. 

As complications, ascites and edema of the extremities are not 
unusual in the late stages. Pressure of the growth on various organs 
may give rise to symptoms of obstruction. 

The diagnosis of cancer of the pancreas is made with ease in about 
one-half of the cases; in others it is extremely difficult. It is com- 
paratively simple in individuals who, within the cancer age, are 
affected with symptoms of indigestion, increasing pain in the upper 
abdomen, deep progressive jaundice, rapid emaciation, cachexia, 
and dilatation of the gall bladder. The absence of pain and jaun- 
dice always increases our doubts. There is a group of cases in which 
the definite signs of the disease are preceded by looseness of the 
bowels, and in individuals affected with a persistent diarrhea occur- 
ring in middle life, which cannot be accounted for by the usual 
causes, cancer of the pancreas must be considered. 

The differential diagnosis between chronic pancreatitis and malig- 
nant disease of the pancreas is at times impossible and errors may 
occur even at operation. 

The duration of the disease varies but depends largely upon the 
rapidity of the growth and its interference with the functioning of 
neighboring organs and upon the complications which may arise. 

As to radical cure, but little as yet can be expected from surgery. 
Cholecystostomy, gastrocholecystostomy and gastrocystenteros- 
tomy are frequently indicated as measures offering temporary relief. 
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RADIATION TREATMENT OF GLIOMA OF THE BRAIN. 


By Grorce H. Hystop, M.D., 


ASSOCIATE ATTENDING NEUROLOGIST, MEMORIAL HOSPITAL, AND ADJUNCT ASSISTANT 
VISITING NEUROLOGIST, BELLEVUE HOSPITAL, NEW YORK CITY. 


AND 


Mavrice Lenz, M.D., 


ATTENDING RADIOTHERAPIST, MONTEFIORE HOSPITAL, AND ASSOCIATE RADIOTHERAPIST, 
MT. SINAI HOSPITAL, NEW YORK CITY. 


THE treatment of glioma of the brain with Roentgen ray and rays 
of radium is based upon the power of these rays to inhibit the growth 
and reproduction of living cells. Where vital cell functions are 
absent, for example, where tissues have undergone cystic degenera- 
tion, necrosis or calcification, radiation has apparently no effect. 
Normal and pathologic cells may be influenced by these rays, but 
the latter usually are more readily affected. Therefore, it may be 
possible to arrest the growth of a neoplasm in a favorable case 
with little injury to the normal structure surrounding it. Where 
this difference between the normal and neoplastic tissues in the 
sensitiveness to radiation does not exist, radiotherapy either fails, 
or is successful only at the expense of simultaneous injury to the 
healthy tumor bed. Cells are especially resistant to radiation when 
they are of the adult type! and during their resting stage.2 They 
are especially sensitive when they are of the embryonal type! 
and when they are approaching mitosis.2 Changes in brain cells 
following experimental exposure of animal brain to gamma rays of 
radium and Roentgen rays have followed the lines just mentioned. 
Radiation doses which injure the normal brains of embryos* appar- 
ently have no effect on adult brains. Adult brain cells do not show 
any histologic evidence of radiation injury unless they have been 
exposed to very large radiation doses.’ The clinical effect of radio- 
therapy in the gliomas of the brain which we studied, also seems to 
conform to these general rules. The more rapidly growing embry- 
onal type gliomas reacted more readily to Roentgen rays and gamma 
rays of radium than did the more mature slowly growing type. A 
few of the cystic gliomas were also improved, but we believe that 
this improvement should be ascribed to the inhibiting influence of 
the rays upon the functioning tissue surrounding the cystic cavity, 
and not upon the cyst itself. 

The resistance of normal adult brain cells to gamma rays of 
radium and Roentgen rays facilitates radiotherapy of gliomas of the 
brain. There is, however, a second factor which has to be considered 
when this treatment is planned. If blood capillaries are exposed to 
a sufficient dose of radiation, they become distended and permit the 
exudation of serum within a few hours. This is followed by the 
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formation of interstitial edema, and if the radiation intensity is very 
great, interstitial hemorrhage may take place.’ Sudden dilatation 
of blood capillaries with interstitial edema of a vascular organ like 
the brain, enclosed in a rigid skull may lead to dangerous increase 
in intracranial pressure and even death. The amount of radiation 
which may be administered to the brain at one given treatment is, 
therefore, small’ and should be confined, as far as possible, to the 
limits of the glioma. 

One of the cases in our series treated some years ago before this 
danger was sufficiently realized, died two days after the application 
of a large radiation dose, probably as a result of a local reaction in 
and about the tumor. We have repeatedly observed that patients 
who receive large dosages of radiation in one treatment show 
increased headaches and bulging and tenseness of the herniation 
through their craniotomy wound for a period of twenty-four hours. 
This does not occur when the doses given are smaller. In preopera- 
tive radiation where the valve action of the decompression opening 
is lacking, the danger of-a sudden increase of intracranial pressure 
following intense radiation is still greater, and opens this procedure 
to objections. Parrisius* reports one ease relieved of symptoms for 
thirteen months and then operative removal followed by cure. This 
shortcoming may be partly overcome by the careful administration 
of the desired amount of radiation divided into fractional doses. 
This method should not be used in face of a rapid and progressive 
increase in intracranial pressure and focal signs. Also, it cannot 
be. regarded as a substitute for craniotomy, as a definite localization 
and diagnosis may be impossible prior to exploration. 

Two avenues of approach may be employed for bringing the 
desired radiation dose to the glioma. Small capillary needles or 
points containing radium or its gas, radon, may be inserted directly 
into the tumor mass through a craniotomy wound. Several success- 
ful cases have been reported following the use of this method.? The 
difficulty in its employment lies in the fact that it depends for its 
efficiency upon the accurate distribution of the radium needles or 
“seeds” throughout the entire glioma. This, however, is a difficult 
problem in large infiltrating growths, the limits of which usually 
cannot be clearly defined at the time of operation. The radiation 
intensity is great surrounding each needle for 1 or 1.5 cm., and 
diminishes rapidly beyond this zone. Therefore, vessel injury in 
the immediate vicinity of the needle is likely,5 while glioma cells 
beyond this zone may escape the influence of effective radiation. 
The method deserves further study but it is questionable whether 
it will ever become véry important except for small growths. 

The second method of approach is radiation of the glioma through 
the scalp. In this method Roentgen rays or gamma rays of radium 
traverse the scalp, skull and brain before reaching the tumor. A 
great deal of the radiation is absorbed in this passage. A large 
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radiation dose may, nevertheless, be brought to the tumor and 
excessive injury to the traversed normal tissue be avoided, by. use 
of two expedients: (1) The glioma may be cross-fired through 
several portals of entry on the scalp, and, (2) rays mainly of high 
penetrating power may be selected for the radiation. As will be 
shown later, the third physical factor which is usually employed 
to raise the depth dose, namely, the increasing of the focal distance, 


_does not play an important réle in this connection. 


Three sources of radiation have been used for external radio- 
therapy of gliomas: (1) Roentgen ray therapy with intermediate 
voltage;!° (2) Roentgen ray therapy with high voltage; (3) 
external radium therapy,“ the radium being placed in a “pack” 
at a distance from the skin. 

Experiments to Determine Penetration of Dosage. ‘The radiation 
reaching the deeper layers of the brain from these three sources 
differs in quality and quantity. It is impossible to judge the 
clinical difference of the varying quality of radiation from a small 
series of cases like the present. It is relatively simple, however, 
to determine what proportion of the radiation applied on the surface 
of the scalp reaches the deeper layers of the brain. 

For this purpose an aluminum and later an ebony ionization 
chamber were placed first on the surface of the scalp of a cadaver 
head, then inserted into the brain substance through the foramen 
magnum, and finally put on the side opposite to the portal through 
which the radiation had entered. We used one baby and two adult 
skulls and radiated through a skin field of 9 by 9 cm. over the 
parietal and occipital regions. The frontal field was also tried but 
given up on account of the slanting position of the frontal bone, 
which prevented the accurate placing of the ionization chamber. 
We employed a transformer machine 40 cm. focal distance, 5 ma., 
130 kv. with 4 mm. aluminum filter; 200 kv. with 0.5 copper +1 mm. 
aluminum filter, and a radium pack of 7 by 10 cm. surface, 6 cm. 
skin distance and 2 mm. brass filter. If the surface dose is expressed 
as 100 per cent then the part reaching the level of the foramen mag- 
num expressed in percentage dose is as follows: 


COMPARATIVE DEPTH DOSAGE FROM VARIOUS SOURCES OF RADIATION. 


Adult Skull. 


Distance (from 
scalp to center Radium, 130 Kv., 200 Kv., 


Entrance field. of chamber), per cent. per cent. per cent. 
em. 
Occipital 9.5 18 19 34 
Opposite parietal side. . . . 15.0 5 4 10 


Child’s Skull. 
Occipital os 20 25 46 
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It becomes evident that the usefulness of radiation from the 6-cm. 
radium pack and from Roentgen rays at 130 kv., filtered through 
4 mm. of aluminum is limited principally to the first few cubic 
millimeters below the surface to which the radiation is applied. 
Beyond that, the loss of intensity would seem too great to warrant 
the employment of either of these methods. High-voltage Roentgen 
ray therapy gives a much greater depth intensity. If the radium 
pack is placed at a longer distance from the scalp, the difference 
between surface and depth intensity becomes less. 

The reputed clinical superiority of radium perhaps may outweigh 
in importance the slightly higher-depth intensity of the radiation 
from the high-voltage Roentgen ray therapy tube. 

In employing high-voltage Roentgen ray therapy, it does not 
seem economical to increase the focal distance for the purpose of 
relatively raising the depth dose. When the Roentgen ray tube 
was placed at 30, 40, 50 and 70 cm. from the scalp, and the ionization 
chamber was left in the brain substance at the level of the foramen 
magnum, 9 cm. from the surface of the scalp, the proportion of 
relative increase was as follows: 


VARIATION OF DEPTH DOSAGE WITH INCREASING FOCAL DISTANCE. 


Focal distance, Depth intensity, 
cm. per cent. 


In other words if the focal distance was increased from 30 to 70 cm. 
and the time radiation more than tripled, only about 8 per cent 
was gained in depth intensity. This would favor the use of a focal 
distance of not more than 30 to 40 cm. in high-voltage Roentgen 
ray therapy of gliomas of the brain situated within 10 cm. from the 
surface. 

The absorption of radiation by the bone of the skull was studied 
next. The Roentgen ray tube was installed at 40 cm. from the 
ionization chamber and figures obtained for radiation with the 130 
kv. and 4-mm. aluminum filter, 200 kv. and 0.5 mm. copper +1 mm. 
aluminum, and the radium pack with 2-mm. brass filter at 6 cm. 
distance. 

A piece of skull 7 mm. thick from the parietal portion was then 
interposed between the ionization chamber and the source of radia- 
tion and the experiments were repeated. The percentage of absorp- 
tion of radiation by the bone was as follows: 


Per cent. 
Roentgen ray 130 kv.,4mm.aluminum. .... . . . 36 
Roentgen ray 200 kv.,0.5 mm. copper + 1mm.aluminum . . 16 


Gamma rays radium 6 cm. pack, 2mm.brass . . . . . . 10 
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These experiments indicate that it is not essential to leave a bone 
flap out if radium or high-voltage Roentgen ray therapy will be 
used postoperatively. They also emphasize the shortcoming of 
Roentgen rays of intermediate voltage when employed for treatment 
of deep-seated gliomas; more than one-third of the radiation applied 
to the surface may be absorbed by the skull in this method of 
radiotherapy. While those measurements help one to get a general 


-idea of the amount of radiation which probably reaches the glioma 


at each individual exposure, the total dose administered consists of 
the cumulative effect of these individual treatments. In attempting 
to evaluate this portion of our problem, we limited ourselves to 
radiation administered within a period of six weeks. This approaches 
the ideas prevalent in radiotherapy of other neoplasm, for example, 
carcinoma of the cervix, where the entire radiation dose is applied 
within that period. 

Material. The material which is the basis for this presentation 
consists of 19 cases of primary brain tumor, verified at operation and 
classified by either microscopic or macroscopic diagnosis, as belong- 
ing to the glioma group. We include also 3 cases classified as 
“not verified” because at operation no tumor was seen or found on 
microscopic examination of tissue. One of these cases, H. W. 
(Case V), could not be fully explored because of his condition at the 
time of operation and because the localization placed the supposed 
tumor deep in the posterior fossa. The postoperative herniation 
with increased resistance of the right suboccipital region rather 
strongly suggested the presence of a tumor. The second case, 
J. B. (Case XXII), had a clinical course with focal and general signs 
pointing to left frontal involvement. Ventriculogram corroborated 
the clinical localization but operation did not reveal any tumor. 
The third case, W. G. (Case XX), had symptoms and signs of a 
right temporosphenoidal lesion, but operation did not reveal any 
tumor. We include these unverified cases because in them the 
effects of radiation seemed to be of some importance. We have 
excluded about one dozen cases from consideration because of 
inadequate data—too brief a period of observation, lack of clinical 
notes, or insufficient dosage of radiation to warrant any opinion. 
Some of these cases improved but it was obvious that one could not 
decide upon the reason for their improvement. 

Our material has come from diverse sources. Eighteen cases 
were treated and observed at the Memorial Hospital (the 3 unveri- 
fied cases were in this part of our series) and 15 of these cases had 
treatment with radium alone. Four case were treated at the Mt. 
Sinai Hospital and Montefiore Hospital. Of all our cases we 
secured a histologic diagnosis in but 8 instances; we were able in 
3 instances to compare operative with postmortem material in an 
effort to determine whether radiation pooner any detectible 
histologic changes in the tumors. 
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In considering the results of radiation in brain tumors, several 
points must be kept in mind. After operation, one expects a diminu- 
tion of symptoms and signs, however temporary this may be. The 
decompression itself may provide relief and prolong life thereby. 
In occasional instances, the tumor seems to become inactive after 
operation, even though the tumor itself was not removable. It is 
common to see fluctuations in the amount of disability following " 
operation. Often these fluctuations are associated with the pres- 
ence of cystic fluid within the tumor and draining this fluid usually 
immediately causes an improvement, varying in duration. At 
times it is as difficult to explain postoperative variations in the con- 
dition of the patient as it is to account for the fluctuations that 
occur preceding operation. The duration of life after operation is 
dependent upon factors difficult to weigh accurately. The size, 
location and histologic character of the tumor together determine 
the expectancy of life. One, therefore, is handicapped in judging the 
effects of radiation by the great variability in a series of patients 
who have not been submitted to radiation. 

Before one can state that a given patient has benefited by radia- 
tion, one must have seen an improvement in signs and symptoms, 
following radiation, of a degree or nature not observed to occur 
spontaneously. One can perhaps roughly estimate the prolongation 
of life due to radiation by what would probably have occurred if the 
patient had been untreated. It is, of course, easy to state that 
radiation has been beneficial in a given patient when there have been 
several courses of treatment, each preceded by an increase in disa- 
bility and followed by a definite improvement. The degree of 
improvement should be judged by change in objective signs of focal 
disease as well as such things as gain in weight, decrease in subjective 
special symptoms, or greater capacity to carry on the routine of life. 

We have grouped our material in the following way: 

1. Period of observation under radiation treatment less than 
one year. 

(a) Localization as cerebellar or cerebral. 

2. Period of observation under radiation treatment more than 
one year. 

(a) Localization as cerebellar or cerebral. 

3. Tumor was cystic or not. 

4. Histologic diagnosis. This group is in some ways unsatis- 
factory because it represents only the minority of the 
cases in our series. 

5. Mode of treatment used. 

6. Amount of treatment. 

Results of Treatment. 1. (Under observation less than one year.) 
(See Table I.) 
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There were 5 posterior fossa cases of which 1 was “unverified 
tumor;” of these 5 cases 3 received no benefit; 1 was possibly 
benefited and 1 was seen to show an improvement attributable to 
radiation. One of these 5 cases we believe to have been killed by 
the immediate reaction to radiation, and a second case showed a 
dangerous reaction to the full erythema dose of Roentgen ray (this 
was the unverified case). 

There were 7 cerebral tumors in this group; of these 5 did not 
benefit in any detectable way; 2 were judged to have been helped, 1 
of these (Case IX) in a somewhat striking manner. 

Of the 11 verified cases in this group, 7 died within one year 
after operation. One did not receive radiation until more than one 
year after operation, showed no benefit and was in status quo twenty- 
seven months after operation, unimproved by either operation or 
radiation. 

2. (Patients under observation for more than one year after treat- 
ment.) (See Table II.) 

There were 6 posterior fossa cases in this group. Of these 2 did 
not benefit; 1 was possibly helped and 3 were definitely benefited 
by radiation. One patient is living ten years following operation 
and has been under observation for six years. Another case lived 
for seven years after operation, and life in his case was seemingly 
prolonged by radiation. 

There were 2 patients in this group with cerebral tumors and also 
2 patients classed as unverified cerebral tumors. All 4 of these 
cases were favorably affected by radiation. One man, who lived 
fifty-two months after operation and was under treatment over a 
period of four years, showed distinct benefit on four separate occa- 
sions (Case XIX). 

3. (Tumor was cystic or not.) (See Table III.) 


TABLE III.—TYPE OF TUMOR. 


Benefit. No benefit. ? Benefit. 
Cystic, 8: 
Cerebral . 1 
3 4 1 
Noncystic, 11: 
Cerebellar. 2 1 1 
Cerebral . 3 4 
5 5 1 
Verified . 8 9 2 


The cystic tumors showed a slightly smaller percentage of favor- 
able responses to radiation but, in view of the smallness of our 
series, and incompleteness of histologic diagnosis, it would be unsafe 
to generalize. 

4. (Histologic diagnosis.) 
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(a) Spongioblastoma, 4 cases—of these 2 benefited by treatment. 
(Cases VIII, IX, XI, XII.) 

(b) Astrocytoma, 1 case—benefited by treatment. (Case XIV.) 

(c) “Infiltrating Sarcoma,” 1 case—benefited (a more satis- 
factory histologic diagnosis could not be obtained in this case 
because the only specimen of tissue available has been lost). (Case 
XIX.) 

(d) “Glial Sarcoma,” 1 case—benefited. (Three competent 
histologists agreed that this tumor was of the glioma group but 
two called it by different names and the third could not decide what 
type of glioma to call it.) (Case I.) - 

(e) “Malignant glioma, type undetermined,” 1 case—benefited. 
(Case XVIII.) 

Histologic Study. ‘The specimens available for examination have 
in only 2 instances made possible an effort to compare operative with 
postmortem material. In 3 instances of postmortem material 
(Cases I, IX, XIV), examination revealed perivascular fibrosis and 
endarteritis and scar-tisste formation. It was the opinion of 
Dr. Ewing that these changes were probably the effects of radiation. 
However, there were no abnormalities of neural tissue which could 
be attributed definitely to this. We are indebted also to Dr. J. H. 
Globus and Dr. W. M. Kraus for assistance in the preparation of 
some specimens and histologic study. It is highly important that 
proper histologic studies should be made in cases submitted to 
radiation. This means first sufficient tissue removed at operation 
to enable differential staining, and, second, postmortem material 
should be compared with the specimens secured before radiation 
treatment was administered. 


5. (Mode of treatment used.) (See Table IV.) 


TABLE IV.— RESULTS WITH DIFFERENT MODE OF TREATMENT. 
No benefit. Benefit. Questionable. 
Cases treated with Roentgen ray or radium: 


Posterior fossa: Group I. 3 1 1 
Group II. 2 3 1 
Cerebral: Group I. 5 2 0 
Group II . 0 4 0 
10 10 2 
Cases treated with radium: 

Posterior fossa: Group I. 2 1 1 
Group II . 2 2 1 
Cerebral: Group I. 3 1 0 
Group II . 0 2 0 
7 6 2 

Cases treated with Roentgen-ray: 
Posterior fossa: Group I. 1 0 0 
Group II . 0 1 0 
Cerebral: Group I. 2 1 0 
Group II . 0 2 0 
3 4 0 


Group I: Death or observation under one year after operation. 
Group II: Death or observation more than one year after operation. 
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Of the 22 cases submitted to radiation, 10 were benefited; 10 
received no benefit and 2 were questionably helped. Of the 3 
unverified cases, 2 were helped and the third had a serious reaction. 

Of the 22 cases, 15 received treatment with radium only. Of 
these 6 were benefited. The results were the same in both cerebral 
and posterior fossa tumors. Seven were not benefited and 2 were 
questionably helped. 

Seven cases were treated with Roentgen ray only; of these 4 
were benefited, 3 were not helped. 

Of the 22 cases radiated, 6 showed immediate reactions to radia- 
tion; this reaction would consist of evidence of increased intra- 
cranial pressure, greater tension of hernia or increased focal signs and 
often headache, vomiting and elevating of pulse-rate. (See Table V.) 


TABLE V.—IMMEDIATE REACTIONS TO TREATMENT. 


Case Course of Reac- | Times 
Posterior fossa. No. Nz i treatment. tions. | benefited. 
! 


Posterior fossa. 


Less than 1 year 


a Injured by eryth- 
ema dose. 

Two brief ? 

| 6 | First 3. 

2 preop, also | None None. 

tubes 

8 | None 

8 | None 

| lradium inad.| None* 

he Roentgen ray 


More than 1 year 


| 
| 
| 
| 


PAM 


Cerebral. 
Two 
3 (12 tubes) | One 
| Three* | 
| None* 
| None 
One* 
One* 
Nonet 
None 
| None 
None One (2- -5 sponta- 
| neous). 


VI | 
VI | 
VIII 
IX | 


( 
Less than l year {4 
x 
} 
| 
) 


EOP 


XI | 
XII | 
XIX | 
XX | 
XXI | 

\| XXII 


More than 1 year 


Conclusions: 1. Reaction present in 8 cases, of these 2 benefited from treatment; 
2 were harmed. 

2. Reaction absent in 14 cases, of these 10 benefited from treatment. 

3. Of 8 cellular tumors, reaction present in 3. 

* Cellular and malignant tumor. + Cellular tumor. 


Amount of treatment. 
6. We took 16 of the cases in whom we had the statement of the 
surgeon or the pathologist to guide us as to the approximate location, 


te 

I 7 None* | Two. ’ 

II | 2 None_ | None. 

| ll | 
| IV 

(| XI | 

XIV | 

XV | 

XVI 

| XVII 

| XVIII | 
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extent and size of the tumor. We usually allowed 0.5 cm. for the 
thickness of the skin and scalp; 0.5 em. for the thickness of a child’s 
skull and 3 to 1 em. for the thickness of an adult’s skull—according to 


TABLE VI.—TABLE OF CALCULATED DOSE IN TUMORS DURING FIRST 
SIX WEEKS OF RADIOTHERAPY. 


Calculated 
| dose in | 
tumor dur-| Benefit | 
Operative and | ing first 6| from 
Histologic | weeks, radia- | 
Name. | Age. findings. | me. hr. | tion. Remarks. 


| 


8S. F. | 19 | Left cerebellar| 12,000 | Yes | Improved 2 months after treatment 
| eystic glioma | | and on three other occasions there- 
| after; died 3 years later. 

N. R. 8 | Left cerebellar! 12,000 | Yes | Improved 2 days after treatment; 
| eystic glioma } | also on two other occasions; later 
| | fairly well for 6 years. 

J.M. 37 | Left cerebellar) 10,000 uest- | Temporary improvement after first 

| _¢ystic glioma | | ionable|_ and again after third radium pack. 

H. M. 8 | Right cerebellar; 10,500 None | Improved before radiation was start- 

| eystic glioma ; fairly well for 34 years. 

| Right cerebellar 9,000* |None | Decompression and interstitial rad- 

cystic glioma | ium implantation followed by 

' | |_ improvement lasting over 2 years. 

| Right cerebellar, 11,000 Improved 2 weeks later for 5 months 

noncystic gli- | and again after a second pack for 
oma 3 weeks. 
temporo- 5,000 Two: weeks later slight improvement 


| 
| sphenoidal oP; | lasting 3 weeks, gradually worse 


oma thereafter. 

Right parietal | | 13,000 | . | While there was no benefit from this 
spongioblast- | | | treatment, there was marked im- 
oma | | provement after the second series 

| of treatments which were given 3 


Radium 


| 
| months later. 
| Right frontal 3,200 | No benefit from this small dose, but 
| malignent gli- | | improved by larger radiation doses 
| oma | four times in next two years, when 
| Left cerebellar; 15,000 | ymptoms aggravated ; improvement 
gli- | | owed radiation three times 
| thereafter; died 8 months later. 
XVIII | I. H. Left cerebellar | 6,000 | Improvement during 3 months fol- 
malignant gli- lowing operation; immediate im- 


oma provement following radiation for 
| recurrence of symptoms, four times 
| | during following year; died about 
| } | 14 years postoperative from second 
|. Operation. 
| Erythema | 
| | dose. 
XXI .8. Left temporal | 1 None Patient improved after calculated 
| glioma j | dose of 14 erythema dose had been 
| given to tumor 6 months later, for 
| | recurrence of symptoms. 
XVIIT| I. H. | Left cerebellar 1} | Improved 3 months following opera- 
| malignant gli- | tion; immediate improvement fol- 
oma | lowing radiation for recurrence of 
| | symptoms 4 times during following 
year; died about 1} years postop- 
| | erative from second operation. 
Left temporal | While all grossly visible tumor tissue 
spongioblas- | Was removed A suction at time of 
toma | operation, failure to recur for 1 
| year is partly ascribed to effect of 
radiotherapy. 
Right temporal | j | Steady downward course; died 2 
spongioblast- | months later. 
oma 
Left | temporal | | Steady downward course. 
cystic spongio- | | 
blastoma 


Roentgen ray 


* Pre-operative. 


Case | 
No. | 
| 
| | 
| 
XVI 
™ 
| 
| 
| 
| 
IX|J.K. | 37 | 
j 
| 
| 
} 
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the location. We estimated the distance from the skin to the 
approximate center of the tumor from various portals which were 
used for radiation and then calculated the dosage which reached the 
tumor within the first six weeks of radiation. It should be remem- 
bered that 10,000 me. hr. given with a 6-cm. radium 8 by 12 cm. 
at a distance of 6 cm. from the skin in one sitting will produce a 
mild erythema on the skin. These calculations naturally cannot 
be exact as they depend on a number of uncontrollable factors, but 
they permit a clearer appreciation of the radiation intensity actually 
reaching the tumor within that period than if only surface doses 
were stated. (See Table VI.) 

The series of cases is too small to draw any definite conclusions 
as to dosage. However, the following two cases seem to emphasize 
the fact that an ample amount of radiation is essential if beneficial 
results are to be expected. 

Case XIX, M. P., did not improve after a calculated tumor dose 
of 3200 me. hr., but did improve four times thereafter when large 
doses were given. Case XXI, M. S., showed no benefit after a 
calculated tumor dose of 1 erythema unit, yet definite improve- 
ment was noted after a calculated tumor dose of 13 erythema unit. 

Comment. Pancoast and Frazier recently reported a series of 
approximately 125 cases of posterior fossa tumors treated by radia- 
tion. They stated that they were unable in a single case to rule 
out operative procedures as responsible for clinical results. In 
their series of cases a large fraction of them must be discarded 
because they were not “verified tumors.” Their contribution has 
not been published as yet, so no further comment is justified. Bailey’ 
reported a small series of cases two years ago and observed that 
radiation was a measure offering hope of benefit in some instances. 
In the recent book, by Bailey and Cushing, 7’wmors of the Glioma 
Group the authors cite 1 case of spongioblastoma multiforme 
which they believe was benefited by radiation and they make the 
general statement that postoperative radiation should be given and 
the clinical results correlated with the location, size and histologic 
nature of the tumors. They offer the suggestion that medullo- 
blastomas would appear to be radiosensitive, because they consist 
largely of undifferentiated cells. Ewing! holds that tumors with 
lack of cell differentiation, rapid in growth and vascular richness are 
the most radiosensitive. 


Case Summaries. Case I.—S. P., aged ten years. Symptoms of 
cerebellar tumor appeared September, 1921. An operation performed at 
Johns Hopkins Hospital in December, 1921, revealed a tumor of the right 
cerebellar lobe which was diagnosed as a spongioblastoma. Postoperative 
treatment with radium at Johns Hopkins was stated to have had “an 
upsetting effect.” The patient received his first radium treatment at 
Memorial Hospital in February, 1922, and further treatments were given 
in March, May, June, August, September and October. Clinical improve- 
ment continued until June when the patient was “symptom free.” In 
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August, symptoms recurred and the treatments were followed by a com- 
plete clearmg up of all symptoms. Early in November the disability 
reappeared and the patient died December 4, 1922. No definite radium 
effects on nerve or tumor tissue were observed in histologic examination. 
This case was benefited by radiation. 


Casz II.—L. F., aged twenty-seven years. This patient had symptoms 
for six months before operation in April, 1924, which exposed a left cerebellar 
diffuse cystic tumor. From July, 1924, on, the patient was blind and his 
clinical picture was stationary. In December, 1925, and January 1926, 
the patient received two doses of radium. There was no reaction to the 
applications and no change in the cerebellar signs followed. The patient 
was last seen in July, 1926, and his condition was no different than it was 
prior to radiation. 


Cass III.—S. R., aged six years, glioma cerebelli. The patient was 
admitted to the hospital practically helpless and with advanced signs of 
increased intracranial pressure and disturbed cerebellar function. Opera- 
tion had been about three weeks previously. Radium pack was applied to 
the left suboccipital region at 4 a.m. on a Wednesday and moved to the 
right suboccipital region twelve hours later. The total time of application 
of the pack was twenty-four hours. After twelve hours exposure to the 
pack the pulse suddenly jumped from 104 to 156 and seven hours later 
the child vomited; at noon on Thursday, or eight hours after the pack 
had been removed, the patient complained of severe pain in the head. The 
vomiting, high pulse and pain in the head continued until the child was 
seized with sudden convulsive movements and died at 4 a.m. on Friday. 
We feel that the large dose given this child produced enough hyperemia to 
embarrass bulbar and medullary functions. It is common to see an eleva- 
tion of pulse rate during or shortly after application of a radium pack. 


Cass IV.—J. M., aged thirty-seven years. After several months of 
symptoms with i increase of intracranial pressure, an operation in February, 
1925, revealed a cystic glioma of the left cerebellum. Immediate improve- 
ment continued until December, 1925. In August, 1926, an effort to drain 
the cyst failed. Radium pack treatments were given in August, October 
and December, 1926. A reaction occurred to each treatment and soon 
after the first and third packs it seemed that the patient was for a time less 
clumsy and steadier and better able to use the left hand. His speech, 
which was quite abnormal in August, 1926, became by March, 1927, only 
slightly impaired. The improvement had been gradual and steady in a 
slight degree but the only reason for giving any credit to radiation lies in 
the slight changes after the first and third packs. This case is regarded 
as questionably benefited. A suboccipital exploration in March, 1927, 
showed a large cystic cavity filled with clear fluid, adhesions of the meninges, 
and no evident tumor tissue. In view of these findings, further radiation 
would probably be useless. 


Cass V.—H. W., aged forty-one years. Symptoms appeared February, 
1926, and pointed to a deep posterior fossa lesion. At operation in June 
and July the patient’s condition did not enable a thorough exploration. 
The signs indicated a localization, either in the vermis or in the region of the 
fourth ventricle. After operation swallowing difficulty appeared. A half 
erythema dose of Roentgen ray was given August 28; there seemed to be 
no immediate reaction to it. The patient’s symptoms continued to increase 
and a full erythema dose was administered September 16. Severe headache, 
excessive vomiting, dizziness and increased tension in the herniation 
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appeared within twenty-four hours, and for several days the patient was in 
a dangerous condition. These urgent symptoms then disappeared but the 
patient steadily grew worse and died within a few weeks. This case is 
classed as “unverified tumor” and is included in the series because of the 
dangerous reaction due to a full erythema dose of Roentgen ray. 


Case VI.—A. A., aged sixty years. Noncystic, left temporosphenoidal 
and frontoparietal. The patient’s symptoms existed for four years prior 
to operation. In June, 1926, after operation there was slight right hemi- 
plegia, a right homonomous hemianopsia, partial global aphasia and slight 
excitability. The patient received three radium packs between August, 
and October, 1926, showed no reactions and gradually grew worse. There 
was a brief period of slight improvement in August and again in January, 
1927. No benefit resulted. 


Case VII.—C. K., aged fifty-five years. In October, 1922, scintillating 
scotomata, alexia and forgetfulness appeared and signs of increased intra- 
cranial pressure were present by January, 1923. Operation in February, 
1923, revealed tumor tissue 4 cm. below the left cuneus and the left posterior 
horn was collapsed. Five bare tubes, having a total of 574 me. hr., were 
inserted in the tissue identified.as tumor. There was no change in the 
patient’s condition until March 8. Then aphasia and signs of angular 
gyrus subcortical involvement increased. Radium packs were applied 
March 31 and May 10. There was slight reaction to one pack and there 
was no improvement observed. The patient died about June 1, 1923. 


Cass VIII.—M. C., aged thirty-seven years. In 1921, the patient had 
Jacksonian fits associated with temporary aphasia. These ceased after a 
year. In September, 1925, the fits returned and were associated with 
severe headache, vomiting, persisting aphasia, slow pulse and bilateral 
choked disk. An operation was performed in October, 1925, and revealed 
a diffuse subcortical spongioblastoma of the left hemisphere with cystic 
degeneration, extending widely and involving the temporal, Rolandic and 
pre-Rolandic areas. The operation relieved the pressure symptoms only 
and there was a large herniation. The patient received three courses of 
Roentgen ray treatment between November 7, 1925, and January 11, 1926. 
Each of these was followed by a temporary increase in aphasia and possibly 
a greater tension in the hernia. The tumor steadily grew as was evidenced 
by the increase of symptoms and signs. In January, removal of from 45 to 
60 cc. of cystic fluid on several occasions would give a few hours relief. 
There was no benefit from treatment. 


Case IX.—J. K., with a right parietal infiltrating noncystic spongio- 
blastoma, was operated on in February and received radium packs during 
March without any detectable effect. Early in May the patient grew 
rapidly worse. The herniation increased in size and became tense; three 
generalized convulsions occurred and there was a complete hemiplegia. 
Radiation from May 27, to June 17, was followed by a reduction in the size 
of the hernia, a clearing up of the headache and an increase of general 
strength. Another radium treatment later in July was followed by con- 
tinued improvement and sufficient recovery of the use of the left arm to 
enable the patient to dress himself. Recurrence of signs and symptoms in 
September were not modified by radiation and the patient died December 
27. The case was benefited. 


Casg X.—P. C., aged twenty-nine years. The symptoms existed for 
about four months prior to operation in November, 1923. A left frontal 
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noncystic glioma was found. The patient received his first radium treat- 
ment late in April, 1924. Reéxamination made May 8 showed no change 
and again in June the patient was examined and found to have increased in 
his disability. He died in November, 1924. No benefit. 


Case XI.—N. A., aged thirty-four years, had symptoms for nine months 
prior to operation in May, 1926, which revealed a noncystic left temporal 
spongioblastoma. Postoperative recovery was good. Roentgen ray was 
applied early in June and the headache increased for a few days. On 
August 17, the patient was reéxamined and found to be worse with especially 
an increase in headache. Another course of Roentgen ray treatment ended 
September 3. September 27 the hernia was less tense and the patient’s 
headaches were better and by the middle of November the patient seldom 
complained of headache but had uncinate symptoms. Roentgen ray was 
given December 17 to 22 because for about three weeks the patient’s 
behavior had been troublesome. Examination on January 20, 1927, 
reported no change in status except that the cerebral hernia was no longer 
tense and the patient had gained perhaps 10 pounds in the last two months. 
In view of the nature of the tumor, and the fact that the man was symptom- 
free and able to follow his occupation in August, 1927, it was felt that 
radiation had given some benefit. 


Case XII.—H. S., aged forty-one years. Symptoms pointing to a right 
temporal lobe tumor appeared in July, 1925. Operation August 31 revealed 
an infiltrating noncystic spongioblastoma of the right frontotemporal area. 
Seven days following operation the patient became worse and developed a 
left hemiplegia and incontinence and blindness. Cross Roentgen ray treat- 
ment was administered during October. The first two doses caused a 
temporary increase of intracranial pressure signs, but by October 12 the 
herniation was smaller and the patient’s general condition somewhat 
improved. Death occurred November 1. Postmortem specimen showed, 
no change attributable to radiation. This patient did not benefit by radia- 
tion, although it is possible that the slight temporary improvement seen in 
the middle of October may have been the result of radiation. 


Case XIII.—A. H., aged five years. Symptoms appeared in 1921 and 
operation in February, 1922, revealed an infiltrating noncystic tumor in the 
right cerebellar lobe. No histologic diagnosis was made. The first radium 
treatment was given in April and four more were given up to September 20. 
During this period, there was gradual and steady improvement with slight 
minor fluctuations. Late in October the patient became worse and radium 
treatment was given on November 4. This was followed by a relief of 
symptoms—vomiting, headache and awkwardness. The symptoms 
increased again about December 19 and gradually progressed despite five 
further packs, until the patient left in July, 1924, to take up Christian 
Science at the demand of the mother. The improvement from March until 
October may be regarded as spontaneous and the result of operation. The 
recurrence of symptoms late in October and their distinct relief, following 
radium pack, led us to feel that radiation produced a temporary benefit 
on one occasion. 


Case XIV.—S. F., aged nineteen years. The patient was nine years of 
age in 1915, when symptoms of posterior fossa involvement appeared. Sub- 
occipital operations were done in 1918 and in July, 1921. Postoperative 
improvement continued until May, 1922, when signs increased. In June, 
1922, exploratory puncture did not reveal any fluid and because the patient’s 
condition was too poor to allow a craniotomy he was referred for radiation 
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treatment. On admission to Memorial Hospital, the patient was helpless 
in bed. Radium was applied from July 18 to August 20, 1922 and by 
September 19 there was definite improvement. Recurrence of vomiting 
on October 10 led to a second radium treatment and by December 5 the 
patient was better. The symptoms recurred December 12. More radium 
was applied on December 22 and by January 2, 1923, improvement reap- 
peared. This was maintained until May. A fourth treatment was given 
in June but was not followed by the previous observed improvement. The 
patient discontinued treatment August, 1923, and died in June, 1924, at 
Montefiore Hospital. Postmortem examination showed a large cyst 
involving the vermis and encroaching upon the right hemisphere of the 
cerebellum. The histologic diagnosis was astrocytoma. There was some 
perivascular fibrosis and bloodvessel reaction with pigment scattered here 
and there through the tissue. No evidence of radiation effect on tumor 
tissue was seen. This case is judged to have been benefited by radiation 
treatment. 


Cass XV.—J. A., aged thirty-seven years. Symptoms appeared early in 
1920 and by June, 1923, pointed definitely to a posterior fossa involvement. 
It was difficult for the patient to decide whether to permit operation, so 
between August 25 and September 30, 1923, the patient received two 
radium packs in the occipital region. On August 27, the headache and 
vomiting were increased but there was no change in the condition immedi- 
ately following the second pack. Through some error this patient received 
five radium packs to the frontal and temporal areas between August 11 
and September 30. During this entire period the patient’s condition 
fluctuated in the manner familiar with all cases of probable brain tumor. 
The patient was allowed home but came back to the hospital in a few days 
with a marked increase in all signs which was precipitated by intercourse. 

Operation on November 28 revealed a cystic infiltrating tumor of the 
right cerebellar lobe. Eight bare tubes containing 113 me. hr. were inserted 
in the tumor. The patient gradually improved after operation and by 
December, 1924, reached a maximum of improvement. This was main- 
tained until September, 1925, when the patient was last seen. This case 
is included because radiation was given before operation. There is no 
evidence that either harm or benefit followed the radium treatments. The 
case is regarded as not benefited by radiation. 


Case XVI.—H. M.., aged eight years. Symptoms appeared March, 1921, 
and operation in February, 1922, revealed a cystic tumor in the right 
cerebellar lobe. No histologic diagnosis was made. Spontaneous improve- 
ment followed operation. The first radium treatment was given June, 
1922, and numerous courses of treatment continued through the next year 
with the patient’s condition remaining good. April, 1924, vomiting and 
increase in the size of the hernia mass appeared. A pack was given in 
August. In November a cyst was tapped without any noticeable effect. 
In February, 1925, there was another increase in symptoms and in March 
80 cc. of fluid aspirated. A pack was given two days later. The patient 
was last seen May, 1926, and his condition was no different from what it 
had been during the preceding three years. There is no evidence that 
radiation produced any effect in this case. 


Casze XVII.—N. R., aged fourteen years. Symptoms appeared April, 
1918, and rapidly increased. Operation was performed in April and 
there was no definite diagnosis made, but an internal hydrocephalus was 
evident. Signs increased for the next six months. A period of eighteen 
months without observation followed and then the patient had a recurrence 
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of symptoms. In November, 1920, 17 ce. of fluid were aspirated from the 
left cerebellar lobe, and immediate relief continued for a few days. Symp- 
toms then recurred and December 15 a first radium pack was given. By 
December 30 the patient had recovered the ability to walk and was up and 
about the ward. By April, 1921, there was very little disability and by 
June the patient was symptom-free. There were no complaints until June, 
1926, when the patient reported with a recurrence of dizzy spells, awkward- 
ness, increased tension of the suboccipital herniation and a slow pulse. 
Radium pack was applied and the symptoms disappeared again. The 
latest report received a few weeks ago is that the boy has no complaints at 
the present time. This patient is regarded as having benefited by radiation. 
It should be noted that the patient showed a few days improvement follow- 
ing aspiration of cystic fluid, but that the benefit following radiation was 
complete and continued for a long period of time. 


Case XVIII.—I. H., aged eight years. “Malignant type of glioma” 
involving the left cerebellum. Decompression was performed in January, 
1926, and during February the patient received one dose of radium. During 
the period of three months following operation there was definite improve- 
ment. About May 15 headache and dizziness returned. Roentgen ray 
was given and by June 14 there was a distinct betterment in every respect— 
especially so as regards vision. In August the vision was again decreased 
and there was a return of dizziness, headache and vomiting. Another 
Roentgen ray treatment was given, followed by immediate improvement 
which was maintained for four months. In December, the symptoms 
returned. A third course of Roentgen ray was given and once more 
improvement occurred and was maintained when the patient was last seen 
in January, 1927. The patient was submitted to a second operation during 
the summer of 1927 and died two days later. 


Cass XIX.—M. P., aged forty years. Right frontal “infiltrating sar- 
comatous” tumor with operation in 1920, leaving a slight herniation above 
and baek of the right orbit. He first came under observation in June, 1921. 
The initial dose, which was small, had apparently no effect. In November, 
1922, right exophthalmos, vertigo, and epileptiform seizures appeared. 
Treatment was given December 16. By January 2, the herniation had 
decreased in size and by January 23 the patient was symptom-free. He 
went eleven months without complaints and then reported suffering from 
headache and a return of exophthalmos. Another pack was given and the 
patient again became symptom-free for two months; a third pack was fol- 
lowed by four months’ freedom from symptoms; a fourth pack gave four 
months’ relief from symptoms. After this further radiation was not 
followed by any benefit. 


Cass XX.—W. G., aged twenty-six years. Right temporal tumor, 
unverified. The patient had complained of temporosphenoidal attacks for 
ten months prior to operation in November, 1924, which revealed tissue 
with increased resistance in the right frontotemporal region. There was 
freedom from these seizures for one month after operation. The uncinate 
attacks returned and continued for ten months unmodified by the usual 
measures. In October, 1925, the patient was given a Roentgen ray treat- 
ment. These attacks, which had been occurring six to ten times a week, 
rapidly decreased in frequency and intensity and the patient had none of 
them from April until November, 1926. During the time from November 
1 to December 16, he had six of his former attacks with occasional abortive 
milder seizures. A definite left facial weakness was seen when the patient 
was examined on December 16. The second Roentgen ray treatment was 
given on this date and the patient was reéxamined on January 6, 1927. 
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The left facial paralysis had disappeared and there had been no further 
attacks. The patient was seen again February 10 and in June and there 
had been no return of symptoms. This patient benefited by radiation. 


Case XXI.—M. §S., aged forty years. After three years of increasing 
frequent headache, the patient in January, 1924, developed convulsive 
seizures, deterioration, loss of weight and slowness of speech. Ventriculo- 
gram in April, 1924, showed an obliteration of the left anterior horn. 
Operation in May revealed a cystic infiltrating tumor of the left frontotem- 
poral region. Roentgen ray was given in June, 1924. There had been no 
- change in the patient’s condition since operation, when he was examined 
again in November, 1924. A second course of Roentgen ray treatment was 
given in December and by February, 1925, improvement was definite, 
especially so as regards aphasia. This improvement was maintained until 
the patient was again seen in September and another dose of Roentgen ray 
given. Following this third treatment, there was an accession to the 
improvement. The patient has not been seen since January, 1926, but is 
reported to be living and in good condition in Wisconsin. Treatment 
resulted in benefit. 


Case XXII.—J. B., aged fifty-one years. An unverified case of left 
frontal-lobe tumor. The symptoms began in April, 1925, and progressed so 
that operation was performed August, 1925. There was a temporary 
imprgvement after operation but about September 15 the patient rapidly 
became worse. She was examined September 24; she was unresponsive, 
had no spontaneous speech due to a complete aphasia; there was a right 
hemiplegia and a left hemiparesis; right hemianopsia and regressing papill- 
edema. Lumbar puncture and hypertonic saline solution by rectum pro- 
duced no benefit. The patient was given two doses of radium and by 
October 15 was up and about the ward with a slight right hemiparesis and a 
mild apraxia and anomia. By November 15, the only complaints were of 
slight left temporal and supraorbital headache, a little weakness of the 
right leg and just discernible contraction of the right visual field of each 
eye. There was still a slight speech defect. The improvement has been 
maintained (August, 1927). If this patient eventually proves to have a 
tumor there is no question that the improvement can be attributed to the 
radiation after operation. However, if this patient’s left frontal disease 
is proven inflammatory in nature the response to radiation is still an inter- 
esting coincidence. 


Notre.—We are indebted for assistance with some of the measurements 
to Drs. David Eisen, Otto Glasser, Gioacchino Failla and Mrs. Edith 
Quimby. 


Summary and Conclusions. 1. Beneficial palliative results of radi- 
ation treatment of gliomata of the brain are of a sufficient degree and 
frequency to warrant its further trial. Tables I and II, indicate that 
gliomata fall into two groups as far as expectancy of life is concerned. 
Patients dying within less than a year after operation respond less 
favorably to radiation treatment than patients whose tumors allow a 
longer duration of life. Of our 19 verified cases 8 showed some degree 
of benefit from radiation treatment and 2 were possibly helped. 
Improvement was in some instances rather striking in degree and 
occurred repeatedly in the same individual. Of the 3 unverified 
cases, 2 were strikingly improved. The dangers of immediate 
reaction are exemplified in 2 cases. 
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2. The tumors in our small series known to be cellular in nature 
show benefit from treatment in a greater proportion of cases than 
those which were not cellular. The benefit consists of relief of 
increased intracranial pressure and diminution of focal signs and 
symptoms. The duration of relief in a given case cannot be 
predicted. 

3. The patients seem to vary in their immediate reaction to 
radiation. For this reason it is desirable to determine the patient’s 
tolerance by making the first application a fraction of the so-called 
erythema dose. This precaution is especially important in patients 
with posterior fossa tumors or with marked intracranial pressure. 

4, Preoperative radiation has certain obvious dangers or dis- 
advantages that make the procedure inadvisable. Experimenta- 
tion under very careful observation of the patient is justified but, 
clinically, it is difficult to evaluate results. 

5. It seems desirable to administer maximum doses within four 
to five weeks after the institution of radiotherapy. The dose to be 
given should be based on the size, location and depth of the tumor. 

6. Ionization measurements of the effective dosages which were 
measured at possible sites of deep-seated gliomas show that, from a 
physical standpoint: (a) Roentgen ray therapy with intermediate 
or low voltage is inferior to high-voltage Roentgen ray therapy or a 
6-cm. radium pack; (b) the higher-depth dose of high-voltage radia- 
tion would, for similar reasons, appear to be slightly more desirable 
than a 6-cm. radium pack for lesions which are further than 5 cm. 
from the surface; (c) if intermediate-voltage Roentgen ray therapy 
is used, 3 of the surface dose may be absorbed by the skull; this 
should be taken into account at the time of the craniotomy when 
the question is considered whether to leave out the bone flap. If 
high-voltage Roentgen ray therapy or the radium pack are to be 
used, much less radiation is absorbed by the skull. 
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SPONTANEOUS HEART RUPTURE—A STATISTICAL SUMMARY. 


By A. B. Davenport, B.S., 


PHILADELPHIA. 


(From the Department of Pathology of the Medical School of the University of 
Pennsylvania.) 


Tus brief report of 92 cases of heart rupture includes 35 cases 
reported since the work of Dr. Krumbhaar and Miss Crowell, and 57 
cases from literature other than they consulted. The method of 
recording follows quite closely that of the aforementioned authors, 
to whose work this communication is intended to act as a supple- 
ment.* It is remarkable how closely the percentages agree in the 
two collections. 

Table I gives the sex distribution of the cases: 


TABLE I.—SEX DISTRIBUTION. 


Recent analysis. Total data. 


The average age of the patients at the time of rupture of the 
“recent analysis” was fifty-nine years; of the “total data’ was 
sixty-one years. Table II shows the age distribution. 


TABLE II.—AGE DISTRIBUTION. 


Decennials. Recent analysis. Total data. 
“ Aged’ 30 ( 4.4 per cent) 
6 ( 7.0 per cent) 58 ( 8.4 
OMe « ws. . 217 (31.6 — 
6 ( 7.0 49 ( 7.1 
2 ( 2.4 8( 1.2 
687 


Fifteen of the cases (16 per cent) wereinsane. The exciting causes 
were varied: while in bed, dressing, and so forth, 13; walking, 9; 
attack of angina, 5; violent exertion, 4; convulsions, 4; while vomit- 
ing, 4; while eating, 6; at toilet, 3; emotional excitement, 2; getting 


* In this report the term “recent analysis’”’ refers to the cases I collected; the 
term ‘total data’’ refers to summation of the figures of the survey of Krumbhaar 
and Crowell and my “recent analysis.”’ 
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out of bed, 1. Six died during sleep and 4 were perfectly well before 
they unexpectedly fell dead. The determination of the time of 
survival after rupture has yielded very disappointing results, it 
being hard to decide from the description of the cases just when the 
actual rupture occurred; but taking all possible clues into considera- 
tion, the followlng table has been worked out: 


TABLE III. —SURVIVAL. 


Recent analysis. Total data. 
“Sudden”’ per cent) 314 (68.4 per cent) 
Lessthanl0 min. . . . 11 (18.5 ) 42 ( 9.2 i) 
10 to 20 min. 13 ( 2.8 
20 min. to 1 hr. . 2( 384 §( 1.1 
2 to 8 days + 14 ( 3.0 
459 
TABLE IV.—SITE OF RUPTURE. 
Recent analysis. Total data. 
Right auricle cent) 38 ( 5.3 per cent) 
) 13 ( 1.8 ) 
Right ventricle . . . . 18(14.1 76 (10.7 
Left ventricle . . . . 73(79.3 566 (79.8 
Miscellaneous ... . 2( 2.1 17 ( 2.4 


As found by Krumbhaar and Crowell and others, the left ventricle 
was by far the most frequent site of rupture and the anterior surface 
predominated with a ratio of 3 to 1 over the posterior surface. 


TABLE V.—APPARENT EXCITING CAUSES. 


Condition of coronaries given: Recent analysis. Total data. 


Coronary thrombosis infarction 30 (32.8 per cent) 175 (24.8 per cent) 
Marked coronary disease with 


various myocardial lesions . 19 (20.7 rTP 132 (18.8 anh. 
Cause not determinable, coron- 
aries approximately normal . 1( 1.0 aaies 12 ( 1.7 sales , 


Coronaries not mentioned: 


Cause not determined . . . 19 (20.7 87 (12.3 
Heart apparently normal 1( 1.0 6 ( 0.9 wi 
Fatty and infiltra- 
tion 15 (16.5 201 (28.5 
Thinned wall (aneurysm) 1( 1.0 33 ( 4.7 
Lues . 1( 1.0 6 ( 0.9 
Abscess .. Sf 2( 0.3 
Tuberculosis . 1( 0.2 
Parasitic cyst 2( 0.3 
Tumor (melanotic sarcoma) 1( 0.2 voting 
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Of the 92 cases abstracted, in only 50 (54.5 per cent) was there 
a report of the condition of the coronaries. In all but 1 case they 
were diseased. Of those diseased, 30 (60 per cent) were cases of 
actual thrombosis of the coronaries; only 4 were associated with 
fatty degeneration. Of the 19 cases in which the coronaries were 
sclerosed, along with various myocardial lesions, but with no 
assigned cause of rupture, 9 cases had very marked thinning of the 
ruptured area of the cardiac wall supplied by the sclerosed coronary, 
so that they may very easily be understood as belonging to the class 
of rupture due probably to a condition not unlike aneurysm as a 
result of coronary disease which shut off the blood supply to the 
part. 

Forty-two cases had no mention of the condition of the coronaries. 
In 19 of these cases no direct cause of rupture was given. Fifteen 
were mentioned as fatty degeneration or infiltration, but in 8 of 
these cases the cardiac wall was said to be very markedly thinned, 
so much so, as to resemble closely a condition of aneurysm as a 
result of poor nutrition from diseased coronaries. This cause “fatty 
degeneration” is found practically always in the cases described by 
the older writers, and because of inadequate examination may very 
probably be a mistaken diagnosis, and the condition really be one of 
coronary thrombosis, as suggested by 8 of the 15 cases reported as 
“fatty degeneration.” 

Of the 11 cases under fifty years of age 3 were due to thrombosis 
and infarction, 1 to fatty degeneration, 2 to ruptured abscess and in 5 
the cause was undetermined. ‘Two of the first 3 were men, having 
@ coronary endarteritis, 1 with calcification. The woman’s left 
coronary was almost occluded by an obliterating endarteritis. 

Conclusion. From this analysis some conclusions may be drawn 
without too much conjecture: 

Spontaneous rupture of the heart is certainly a disease of the aged, 
occurring most often on the anterior surface of the left ventricle. 
From the fact that 30 of these 52 cases are known definitely to be due 
to coronary disease, and that 17 others present conditions strikingly 
resembling rupture following coronary disease, and that many of the 
remaining cases if carefully examined at the time of autopsy would 
have shown similar conditions, I believe it is safe to say that spon- 
taneous rupture is, in the aged, practically always the result of 
coronary disease with infarction, * 

The premonitory symptoms are too varied to allow of a definite 
diagnosis of impending rupture. The exciting cause may be’slight 
or violent. The survival after rupture is usually very short. 


* Dr. Krumbhaar asks me to call attention to an ambiguous statement of his in 
Nelson’s Loose Leaf Medicine (1920, 4, 230), where “ the infarcted area rarely ruptures 
in the acute stage of softening,’’ means not that it often ruptures in a later stage, but 
that rupture is a relatively infrequent sequel of infarction. (See de la Chapelle, 
Am. Heart J., 1926, vol. 1.) 
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In years to come, if a more definite conclusion as to the cause of 
rupture is to be reached, very detailed and minute examination of 
the heart must be done, taking special pains to determine the exact 
condition of the coronaries. 
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CARDIOVASCULAR FINDINGS IN WOMEN WITH SYPHILIS. 


A Srupy or 205 DispENsARY CASES WITH TERTIARY SYPHILIS, 
25 WITH SECONDARY SYPHILIS AND 78 CONTROLS. 


By- Joun H. Arnett, M.D., 


PHILADELPHIA. 


(From the Medical Divisions of the University Hospital and of the Episcopal 
Hospital.) 


Introduction. The earliest known reference to the existence of a 
causal relationship between syphilis and cardiovascular disease is 
to be found in the writings of Ambrose Paré! (1510 to 1590) relating 
to internal aneurysms; these, he says, “frequently happen to those 
who have often had the unction and sweat for the cure of the French 
disease.” Later, the Italian physician Lancisi? even more clearly 
recognized the causal relationship between syphilis and aneurysms. 
The first description of symptoms attributable to luetic cardiac 
involvement is to be found, I believe, in the writings of Astruc* who 
records that palpitation, dilatation, pericardial effusion and other 
cardiovascular disturbances may be caused by this disease. Only 
a few years later the great Morgagni‘ among his numerous autopsy 
protocols described not only aortic aneurysms but involvement of 
the coronary and other arteries in syphilitic cadavers. In 1845 
Ricord® gave us the first description of gummatous myocarditis, 
which he found in a man aged forty-one years. A few years later 
Virchow’ published his classification and description of the cardio- 
vascular lesions of constitutional syphilis Further references to the 
early works on this subject may be found in a remarkable review of 
the literature by Proksch.? It may be said, on the whole, that 
observations upon cardiovascular syphilis were almost coincident 
with the first accurate descriptions of syphilis itself. Unfortu- 
nately the import of these pioneer observations was not generally 
recognized by physicians, the majority of whom were more influenced 
by the writings of John Hunter*® who believed that gonorrhea and 
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syphilis were the same disease, and that the heart and viscera were 
free from its attack. 

From Paré’s time until 1905 or 1906 again and again there recurs 
in the literature the idea that cardiovascular disturbances were to 
some degree attributable to antisyphilitic treatment with mercury. 
Then two epoch-making discoveries were announced; that of Wasser- 
mann, Neisser and Bruck® of the Wassermann reaction (than which 
no other single discovery has shed more light upon the entire field 
of cardiovascular syphilis) and that of Schaudinn and Hoffman’® 
that the treponema, to whose presence in venereal lesions no sig- 
nificance had heretofore been attached, was in reality the cause of 
syphilis. Less than a year after this discovery, Reuter" was able 
by the Levaditi method of staining, to demonstrate treponemata 
within the wall of the aorta of a syphilitic workman aged forty-four 
years who had met with sudden death. Schaudinn examined the 
sections and identified the organisms in the aorta as treponemata 
pallida. Since Reuter’s time other workers have demonstrated 
these organisms within the heart and aorta with increasing frequency, 
the highest incidence being reported by Warthin’® who found 
treponemata in the myocardium of all congenitally syphilitic cadavers 
examined by him and in 75 per cent of those with acquired syphilis. 

Besides the unique contributions of these workers, numerous 
excellent clinical and pathologic studies of cardiovascular syphilis 
have been published, which have contributed greatly to our present- 
day knowledge of the subject. While a complete bibliography of 
this work would be out of place in such a paper as this, there are 
certain names which should perhaps be mentioned; Francis Welch, 
who in 1876 called attention to the fact that 66 per cent of the aneur- 
ysms found by him in British soldiers were attributable to syphilis: 
Déhle, who working in Heller’s Clinic in 1886, brought syphilitic 
aortitis into the lime-light of the German medical world: Allbutt, 
Brooks, Cabot, Carroll, Chiari, Deneke, Fordyce, Fournier, Gold- 
scheider, Hoover, Hubert, Huchard, Longcope, McCrea, Lamb, 
Reid, Romberg, Schottmiiller, Stadler, Sterzing, Stokes and Sym- 
mers also have brought to light important points regarding the 
occurrence, pathology, diagnosis and treatment of syphilis of the 
heart and aorta. 

The mortuary has furnished most of the material for the studies 
of cardiovascular syphilis to be found in the literature. Data from 
this source will naturally serve to emphasize the late effects of the 
disease. Few reports are to be found based upon material in the 
syphilis dispensary, which source should give a better indication of 
the frequency with which cardiovascular disease may be found in 
the syphilitic population as a whole, and should yield information 
regarding those minor cardiovascular manifestations of syphilis 
which are insufficient to lead to hospitalization or death but whose 
early recognition is of the utmost importance to the patient. 
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It is the aim of the present paper to present a study of female 
syphilitic dispensary patients, based upon a single uniform examina- 
tion including a Roentgen ray and electrocardiogram where possible, 
the results being compared with a similar study of a control group of 
nonsyphilitic women. The use of the control group for purposes of 
comparison in such a study as this, is of particular importance, since 
by this method it can best be determined whether certain minor 
variations from the normal which are exhibited by the syphilitic 
group are of genuine significance, or are merely the chance variations 
which may occur in any group of nonsyphilitic women. 

A preliminary report of this study was presented before the College 
of Physicians of Philadelphia in 1922.% Since then much of the 
material has been weeded out and much new material added. 

Material. The syphilitic group of the present study is composed of 
women coming to the women’s arsphenamin dispensary of the Uni- 
versity Hospital for antiluetic treatment while this dispensary was 
in charge of Dr. T. H. Llewellyn. All cases in this report which are 
listed as syphilitic had positive Wassermann reactions of the blood, 
the regular Wassermann technique with acetone insoluble lipoid 
antigen being employed. No antisyphilitic treatment had been 
instituted in most cases, while in the remainder it had not been 
carried sufficiently far to make any alteration in the syphilitic 
lesions probable. The cases were drawn from all of the outpatient 
clinics including the eye, otolaryngologic, medical and gynecologic 
dispensaries, and a few were referred from outside physicians. The 
control group was drawn from two sources; Wassermann-negative 
gynecologic dispensary patients without clinical manifestations of 
syphilis; and social service workers, technicians, and secretaries who 
volunteered to act as additional controls. For the examination of 
the latter I am indebted to Drs. E. Glenn-Ravdin and F. E. Ahlfeldt. 
The remainder of the control group and the syphilitic groups were 
examined by the author. A uniform technique was used in all cases. 
In both the syphilitic and control groups all cases giving a history 
of rheumatic fever or chorea were excluded, as were also cases 
manifesting signs of hyperthyroidism. Cases with arterial hyper- 
tension and obesity were not excluded because it was felt that these 
might be the very cases in which the factor of added strain might 
render the heart and bloodvessels more vulnerable to spirochetal 
attack. 

Cardiac Measurements. It is important to realize that in normal 
persons considerable variation in heart size may be expected. Such 
variations might readily lead to overlooking or wrongly diagnosing 
cardiac enlargement: thus a small heart may become considerably 
enlarged incident to pathologic change, and yet not appear enlarged, 
while a normally large heart may be interpreted as hypertrophied. 
Furthermore the transverse diameter of the heart is influenced by 
habitus, intraiibdominal pressure, blood pressure, age, respiratory 
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movements, and no doubt by many other factors as well. Smith 
and Bloedorn“ after Roentgen ray studies on 500 normal midship- 
men express the view that any conclusion as to the relative size of 
the heart based on comparative dimensions, ratios, or relations to 
body landmarks is fallacious, and should only be applied clinically 
with great reserve. 


TABLE I.—ROENTGEN RAY FINDINGS IN HEARTS EXAMINED. 


Cardiac Cause of | No cause for 
} | | enlargement.* enlargement | enlargement 
Average | Average | | ound. } found. 
Number /|transverse| cardio- | 
| Roent | diameter | thoracic | 
rayed. | of heart. ratio. | Per Per | Per 
| No. cent. | No. | cent. | No. | cent. 
| 
| 
Controls . 35 | 10.9 | 47.0 | 10 28.6) 4 11.4, 6 | 17.1 
Secondary | | 
syphilis . 47.6 4 28.6 2 2 14.3 
Tertiary 
syphilis . oS | a6 48.5 | 32 34.4 15 | 16.1; 17 18.3 


* Cardiothoracic ratio 50 or over. 


With these reservations in mind, the following data derived from 
orthodiagrams secured through the courtesy of Dr. H. K. Pancoast, 
professor of roentgenology, are presented. These tracings were 
made by Mr. W. R. Jamieson of the roentgenologic department on 
93 of the tertiary syphilitic patients, 14 of the patients with secondary 
syphilis and on 35 of the control group, the erect position and a 
uniform technique being used in all cases. The width of the aorta, 
the transverse diameter of the heart and that of the chest were 
measured and the cardiothoracic ratio determined in each case as 
suggested by Danzer.“ This author believes that a heart whose 
transverse diameter is 50 per cent that of the chest (a cardio- 
thoracic ratio of 50) should be regarded as probably enlarged, while 
a ratio of 53 or over means definite cardiac enlargement. It will be 
seen from Table I that a very considerable number of the control, 
secondary and tertiary groups (28.6, 28.6 and 34.4 per cent respec- 
tively) gave ratios of 50 or over. One person in the control group 
had a cardiothoracic ratio of 64, possibly due to arterial hypertension. 
Of the 10 persons with cardiothoracic ratios of 50 or over in the 
control group, hypertension might be invoked as an explanation 
for 2, obesity for 2, no explanation for the remaining 6 being found. 
In the 4 patients with high cardiothoracic ratios occurring in the 
group with secondary syphilis 2 may be accounted for by obesity. 
In the 32 patients with high cardiothoracic ratios found in the 
tertiary syphilis group 11 might be explained either on the basis 
of hypertension or obesity or both, while 4 were explainable on the 
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following bases: aortitis with myocarditis, mediastinal gumma with 
obesity, auricular fibrillation with aortic regurgitation and hyper- 
tension, mitral stenosis with hypertension. Eighteen and three- 
tenths per cent of the tertiary group, 14.3 per cent of the secondary 
syphilis group and 17.1 per cent of the controls showed no reason 
for their increased cardiothoracic ratios. These findings do not 
bear out the assertion made by certain writers that even in the 
absence of clinical evidences of cardiac impairment syphilis per se 
frequently produces cardiac enlargement, for such enlargement does 
not occur in the last column of Table I to a significantly greater 
degree in the syphilitic groups than among the controls. 


TABLE II. FREQUENCY OF ABNORMAL SIGNS OVER AORTA IN CASES 
EXHIBITING ARTERIAL HYPERTENSION.* 


| B | 
Cases A | Accentuated | Cc | 
with Enlargement | or ringing Systolic Obesity + 
hyper- (6 cm. or over).' second sound.| murmurs. | A,B, orC. hypertension. 
ten- | | | 
sion, | | 
No. | Per | Per | Per | | Per Per 
No. | cent. | No. | cent. | No t. | No. | cent. | No. | cent. 
| | | 
| 
Controls 3/1 | 33.3 | 1 | 33.3) 1 | 33.3) 2 | 66.7/ 1 | 33.3 
Tertiary | | | 
syphilis | 11 + 100.0 8 72.7 
Controls | | 
and aus ion | 
tertiary | | | 
syphilis | 14 8 Sr.a | B Lae | 8 | 57.1 13 92.8) 9 | 64.3 


* The criterion of hypertension is a systolic pressure of 150 mm. or over. Only 
Roentgen rayed cases included. No cases of hypertension were present in the second- 
ary syphilis group. 


Syphilitic Aortitis. Most writers consider the three most impor- 
tant physical signs indicative of early aortitis without aortic regurgi- 
tation to be aortic dilatation, a systolic aortic murmur, and a ringing 
or accentuated aortic second sound. It has perhaps not been suffi- 
ciently emphasized, however, that any or all of these physical signs 
may occur in hypertension without syphilis:* Table II shows the 
findings in persons with systolic blood pressures of 150 or over. The 
frequency of aortic dilatation (6 cm. or over) is worthy of note, occur- 
ring as it does in 8 of the 14 cases (57.1 per cent) of hypertension 
studied by Roentgen ray. Aortic murmurs and accentuated aortic 
second sounds are likewise of frequent occurrence, each occurring in 
57.1 per cent of the hypertension group. Moreover the cardinal 
symptom of syphilitic aortitis—substernal pain—may also occur in 
hypertension without syphilis. How then is it possible to determine 
in a syphilitic person with hypertension whether the syphilitic pro- 
cess has led to aortitis or not? This question is of decided prognostic 
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importance, for, admitting that the spirochetal invasion of the aorta 
and heart muscle in syphilis is as frequently present as is believed 
by Warthin,.” yet the prognosis in cases with and without manifest 
syphilitic aortitis is apparently altogether different. It is the 
writer’s belief that it is impossible in most cases of syphilis with 
hypertension to determine clinically whether syphilitic aortitis is 
present or not, and no attempt at such differentation will be made in 


this study. 


TABLE III.—FREQUENCY OF ABNORMAL SIGNS OVER AORTA IN CASES 
NOT EXHIBITING HYPERTENSION.* 


No. | B 
with A Accentuated Cc 
Roent-|Enlargement| or ringing Systolic Diagnosis 
gen |(6cm.orover) second sound.| murmurs. | A, B, or C. Obesity. aortitis. 
ray 
ex- 
amina- Per Per Per | Per Per Per 
tions.| No. cent. No. | cent. | No. | cent. | No. | cent. | No. | cent. No. | cent. 


Controls | 32 | 6.2, 7/219; 0 | 0 | 9.4) 0 
Second- | | 


ary | | 
syphilis’ 0 0 4 |28.6/ 1 0 0 0 


Tertiary 
syphilis 16 17.2 18 | 19.4 6 7.2 29 | 31.2 10 10.8 3 


* Only Roentgen rayed cases included in this table. Same criteria used as in Table ITI. 


Table III consists of Roentgen rayed cases showing widening of 
the arch (6 cm. or over), systolic aortic murmurs or accentuated or 
ringing aortic second sounds without hypertension. In the indi- 
viduals under consideration one or more of these signs were found to 
be present in 28.1, 35.7 and 31.2 per cent of the control, secondary 
and tertiary groups respectively. This, of course, does not mean 
that aortitis was present clinically in this high proportion of cases, 
on the contrary none of the control or secondary groups are believed 
to have had what could be clinically diagnosed as aortitis: this 
diagnosis was made in 3.2 per cent of the Roentgen rayed cases of 
tertiary syphilis. The presence of abnormal signs over the aorta 
in 13 of the 51 obese persons examined (25.5 per cent) might suggest 
the possibility of obesity either producing similar physical signs to, 
or actually predisposing toward aortitis. One reason for the high 
incidence of obesity in this Table lies in the fact that a wide aortic 
shadow was one of the criteria upon which the selection of cases 
for Table III was made, and large persons are known to have wider 
arch shadows than persons of average or small build. The series 
is not sufficiently large to indicate whether obesity predisposes to 
aortitis or not, but such data as are here available would not bear 
out such an assumption, none of the cases diagnosed as aortitis 


being obese. 
Thus far, only the cases studied by Roentgen ray have been con- 
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sidered in discussing the occurrence of aortitis. Although some 
authors claim to be able to measure accurately the width of the 
aortic arch by percussion, the author’s experience with the ordinary 
methods of careful manual percussion with the patient in the erect 
position leaning somewhat forward, would not lead him to share their 
reliance on this method of demonstrating slight degrees of aortic 
dilatation in adult female patients. Even in the women who were 
not obese, dilatations were either overlooked or erroneously diag- 
nosed so frequently that the percussion findings relating to aortic 
width have been discarded as not worthy of analysis. 

Obesity. Following the practice of certain life insurance com- 
panies,* the persons composing this study have been divided into 
build groups. The basis of these groups is the average weight of men 
for each inch of height at the age of thirty-seven years. Build 
group 0 (see chart) comprises those within 5 per cent above and 
below this standard; build group 1, from 5 to 15 per cent above the 
standard; build group 2, from 15 to 25 per cent above; build group 3, 
from 25 to 35 per cent. above; build group 4, from 35 to 50 per cent 
above and build group 5, those more than 50 per cent above. The 
underweight build groups begin at 6 and run downward in a similar 
manner. For the purpose of this study persons are classed as obese _ 
who fall into build groups 2 to 5, that is, who are 15 per cent or more 
above the standard.t Using this criterion of obesity, 12 (15.3 per 
cent) of the control group, 2 (8 per cent) of the secondary syphilis — 
group and 37 (18 per cent) of the tertiary syphilis group fell into 
the obese class. 

Blood Pressure. It is very difficult to say how frequently syphilis 
per se produces arterial hypertension. One rarely has the opportun- 
ity of making a satisfactory series of blood-pressure determinations 
upon a patient before and after acquiring syphilis, and where this 
opportunity is given, such factors as nervousness, medication, 
advancing age, renal involvement, etc., usually obscure the interpre- 
tation of the results. The data available in this study, although not 
offering a definite solution to this problem, give some information 
nevertheless, regarding the incidence of hypertension in syphilitics 
as compared with nonsyphilitics. Taking 150 mm. Hg. as a rough 
criterion of arterial hypertension, none of the secondary syphilitics 
reached this figure, but 8.3 per cent of the cases of tertiary syphilis 
had arterial hypertension, as against 5.1 per cent of the control 
group. 

* Medico-Actuarial Mortality Investigation, 1912, 1, 120. 

+ Persons whose weight was not recorded were assigned to a build group roughly 
corresponding to the description of the person recorded on the physical examination 
notes. Heights and weights were measured without removing any but the outer 
clothing. By subtracting 4 cm. from the height and 2.5 kg. from the weight the 
approximate measurements without clothing were secured. Since the data of the 
Medico-Actuarial Mortality Investigation is based upon measurements with only 


the outer clothing removed, this maneuver made a slight, but negligible change in 
the build groups, and altered the expected blood pressures by less than 1 mm. Hg. 
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The arbitrary selection of 150 mm. Hg. and over, as the criterion 
of hypertension is admittedly open to criticism since the blood 
pressure is known to vary with the age and build of the individual. 
At the age of thirty years a slight individual belonging to build group 
9 may be expected to have a systolic blood pressure of 118 mm. Hg. 
while an obese person of the same age belonging to build group 5 
may be expected to have a blood pressure of 132 mm. Hg. (a differ- 


CHART FOR DETERMINING SYSTOLIC AND DIASTOLIC BLOOD PRESSURES 


AT VARIOUS AGES, HEIGHTS AND WEIGHTS, CONSTRUCTED FROM 
DATA OF SYMONDS, WITH EXTRAPOLATION OF HEIGHT SCALE 


To 130 CM. 


HEIGHT 


WEIGHT 
KILO. LBS, 

280 

= 
260 


PERCENT 
ABOVE OR 
BELOW 
AVERAGE 
WEIGHT 


AGE 
(DIASTOLIC 
4+, 


ence of 11.9 per cent). It is therefore apparent that habitus as 
well as age must be given due consideration in any blood-pressure 
standard. The late Dr. Symonds'® has published blood-pressure 
standards based upon height, weight and age. These standards 
were based upon blood-pressure readings on over 60,000 men 
accepted for life insurance. Comparing these standards with blood- 
pressure readings secured in over 5000 women he finds that when 
age, height and weight are made the basis of the standard, the 
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difference between the blood pressures of the two sexes is negligible, 
amounting to only 1 or 2mm. Hg. These standards are therefore 
equally applicable to men and women. 

Dr: J. H. Austin has very kindly prepared a nomogram (see chart) 
based upon Symonds’ data. Used in a similar manner to the well- 
known basal metabolic rate nomogram of Boothby and Sandiford,'* 
the blood pressure (systolic and diastolic) expected in a person of any 
height, weight and age may rapidly be obtained. To find the build 
group a ruler is placed at the appropriate points on the height and 
weight scales and the point at which scale A is cut is noted. From 
this point the ruler is run to the appropriate point on the age (systolic 
B. P.) scale and the point noted where scale B is cut. This gives 
the expected systolic blood pressure. A line from the same point 
on scale A as was used in the preceding maneuver to the appropriate 
point on the age (diastolic B. P.) scale cuts scale C at the point 
representing the estimated diastolic blood pressure for a person of 
that age, height and weight. 

The incidence of blood pressures in terms of the above standard is 
shown in Table IV. Here, it may be seen that 3 (3.9 per cent) of the 
controls, 13 (6.5 per cent) of the tertiary and none of the secondary 
syphilis group had systolic pressures of 120 per cent or more of this 
standard, indicating a somewhat higher incidence of hypertension 
in the tertiary syphilis than in the control group. Obesity appears 
to play a part, approximately one-third of the hypertension cases 
of both groups being obese. Counting all the obese persons in this 
study (12 controls, 2 secondary syphilis and 37 tertiary syphilis 
cases) it was found that of these, 2 controls (16.7 per cent), 8 ter- 
tiary syphilis (21.6 per cent) and no secondary syphilis cases pos- 
sessed blood pressures of 120 per cent or more of the standard. 
Omitting the obese persons from consideration, systolic pressures of 
120 per cent or more of the standard were recorded in 1 (1.6 per cent) 
of the remaining 64 controls and in 5 (3.1 per cent) of the remaining 
164 tertiary syphilis cases. By this criterion therefore, arterial 
hypertension was more common in the tertiary syphilitic than in 
the control group regardless of whether the subjects were thin or 
fat. In groups of this size, however, small percentage deviations 
such as the above, should not be regarded as of great significance: 
for example, if one more case of hypertension had chanced to be 
present in the control group this would have resulted in raising the 
percentage of nonobese or obese control cases with hypertension to 
equal or exceed that of the tertiary syphilis group. 

Assuming 90 mm. Hg. to be the lower limit of normal systolic 
pressure, there were 3 cases (12 per cent) of the secondary syphilis 
group falling below this figure, as against 7 cases (3.4 per cent) in 
the tertiary syphilis croup, and 4 cases (5.1 per cent) of the controls. 
Whether the great.r incidence of hypotension in the secondary 
syphilis group is of any significance or not is open to question. An 


TABLE IV.—FREQUENCY OF OCCURRENCE OF VARIOUS BLOOD 
PRESSURES IN TERMS OF PERCENTAGE OF A STANDARD 
BASED UPON HEIGHT, WEIGHT AND AGE. 


Systolic pressures. 


Controls. | Secondary syphilis. | Tertiary syphilis. 


Pressure. 
Per cent of standard. No. Per cent. No. Per cent. No. | Per cent. 
| | 

9 11.8 | 3 12.5 | 24 11.9 
80to 88... . 21 27.6 | 3 12.5 49 | 24.4 
ST ae 36.8 | 7 29.2 62 30.8 
15.8 | 4 | 16.7 35 | 17.4 
2.6 | 5& 20.8 | 14 7.0 
2 2.6 | 0 2.0 

Total . . . . .| 76 | 100 | 24 | 100 201 | 100 

Average .. 93.16 94.58 95.50 


(per cent of standard) 


Diastolic pressures. 


: i Pressure. Controls. Secondary syphilis. | Tertiary syphilis. 
r Per cent of standard. No. Per cent. No. | Per cent. No. | Per cent. 
| 
50 to 59 . | 0 0 | 0 
7 | 9.5 1 {| 4.2 4 2.0 
weds: » 6 | 8.1 4 | 16.7 | 41 | 20.3 
4 5 | 20.8 | 57 | 28.2 
13 | 17.6 5 | 208 | 29 | 14.4 
ifs 0 0 | 0 | 4 2.0 
130 to 139 0 og 2.0 
ie 140 to 149 1 | 1.4 Oo | 0 | 2 1.0 
Total . . . . . 7 100+ | 24 | 100 202 | 100+ 
Average. 90.8 92.1 91.5 
Li (per cent of standard 
Pulse pressures. 
Pressure. Controls. Secondary syphilis. Tertiary syphilis. 
= 
Per cent of standard. | No. Per cent. | No. | Per cent. | No. | Per cent. 
.. 7 9.5 4 | 16.7 29 14.4 
70 to 89 17 23.0 4.it 567 41 20.3 
90 to 109 21 28.4 7 | 29.2 44 21.8 
110 to 129 20 27.0 | 4 | 16.7 | 47 | 23.3 
130 to 149 2 2.7; & | 2.8 19 9.4 
150 to 169 2 2.7 | 0 0 9 4.5 
1 |; 0 4 2.0 
190andover ..../ 1 14 / | 3 1.5 
| | —— | 
Total. . . . .| 7 | 100 | 24 | 100+ | 202 | 
... =. 100.1 100.8 101.3 
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attempt was made to correlate it with tachycardia, which was also 
more frequent in the secondary syphilis group, but there apparently 
was no correlation between tachycardia and hypotension: in fact in 
the 45 persons having resting pulse rates of 100 or more only 2 were 
found to have systolic pressures below 90 and in the 14 persons with 
hypotension only 2 were found to have pulse rates of 110 or over. 

Diastolic hypertension whether the criterion of 100 mm. Hg. or 
over, or 120 per cent of the standard or over was used, was present in 
approximately 1 (1 per cent) of the controls, 1 (4 per cent) of the 
secondary and 10 or 11 (5 per cent) of the tertiary syphilis group. 
Diastolic hypertension was therefore more commonly found in the 
tertiary syphilis than in the control group. 

Observations upon Pulse Rate. The chief characteristics of the 
pulse rate in relation to syphilis which have been commented upon 
in the literature are the prolonged tachycardia often present after 
exercise”® and the increased rate at rest. The exercise test used in 
the study consisted in having the subject assume a squatting position 

twenty times in from thirty to forty-five seconds. The pulse rate 
was taken before, immediately after and two minutes after this 
exercise. The results of this test are shown in Table V. It will be 
noted that the average pulse rate at rest is decidedly higher (91) in 
the secondary syphilis group than in the control group (82.3) or the 
tertiary group (87.6) and that the percentage increase two minutes 
after exercise is also greatest in the secondary. syphilis group. 
Whether this response to exercise on the part of the secondary 
syphilis cases is an indication of an invasion of the myocardium by 
the Treponema pallidum, or whether it is a manifestation of toxemia; 
whether it has a functional or organic origin it is impossible to say. 
It is certainly not due to obesity, decompensation, valvular insuffi- 
ciency, or cardiac dilatation, for these were notably the exception in 
the secondary syphilis group. 

Electrocardiographic Findings. Under the supervision of Dr. C. C. 
Wolferth, electrocardiograms were made in 49 controls, 16 secondary 
syphilis and 114 tertiary syphilis cases. Criteria of abnormality 
were chosen, sufficiently severe to eliminate questionable findings, 
and include among the abnormal tracings only those which showed 
unmistakably abnormal electrocardiograms. The criteria used 
were as follows: 7 waves were not regarded as abnormal unless 
inverted, diphasic or isoelectric in Leads I or II or both. P-R 
intervals were considered abnormal only when they exceeded 0.20 
second in duration. @Q-R-S complexes exceeding 0.10 second in 
duration or having an amplitude of 5 mm. or less were regarded as 
abnormal. No account was taken of ventricular preponderance. 

Using the above criteria, the following results were obtained: 
Prolongation of the P-R interval was shown in 2 cases, both occurring 
in the tertiary syphilis group. One of these, a woman aged twenty- 
four years showed no other cardiac abnormalities. The other was 
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TABLE V.—PULSE RATES BEFORE AND AFTER EXERCISE. 


Pulse beats per minute. 


Resting. 


Controls. | Secondary syphilis. | Tertiary syphilis. 


Per cent.| No. Per cent. No. | Per cent. 


50to 59 . 
60 to 69 . 
70to 79 . 
80to 89. 
90 to 99 . 
100 to 109 . 
110 to 119 . 
120 to.129 . 


| Average pulse rate 


Per cent increase. 


WW 


Immediately after exercise. 


100 25 
82.3 


Controls. | Secondary syphilis. 


No. | Per cent. No. | Per cent. . | Per cent. 


Oto 9 
10 to 19 
20 to 29 
30 to 39 
40 to 49 
50 to 59 
60 to 69 
70 to 79 
80 to 89 : 
90 and over 


Average per cent increase 


Per cent increase over rest- 
ing rate. 


BD 


SCOT 


ON: 


Two minutes after exercise. 


100+ 
+39.6 


to 
“S| 


Controls. | Secondary syphilis. | Tertiary syphilis. 
| 


| | | 
No. | Percent. | No. | Per cent. | No. Per cent. 


—29 to —20 
—19 to —10 
- 9to 0. 
-Oto 9. 
10 to 19 .. 
20 to 29 

30 to 39 . 
40 to 49 . 


Total 


Average per cent increase | 
| 


bo 
Sam 
© 
Corn 


d 
s | 1 4.0 20 9.8 
4 16.0 52 25.4 
we, 9 36.0 71 34.6 
5 20.0 26 12.7 
4 ed 3 3 12.0 22 10.7 a 
2 8.0 8 3.9 
ES 0 1 4.0 6 2.9 
91.0 87.6 
, Pegg 
1. 
rik 6. 
1 
| 
45 8 4.3 
| 18.2 33 17.6 
| 40.9 | 107 | 657.2 
31.8 | 30 16.0 
4.5 | 6 3:3 
| 0 0 0 
& | | 100+ 187 100+ 
} 
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an obese woman aged forty-two years, with signs of aortic regurgi- 
tation in whom the Roentgen ray showed a mediastinal shadow 
believed to be gumma. Prolongation of the Q-R-S complex was shown 
by one individual only, a woman aged fifty years with tertiary 
syphilis and chronic glomerulonephritis; she had a blood pressure 
of 140 systolic and 90 diastolic, a pulse rate two minutes after 
exercise 18 per cent above the rate at rest, extrasystolia, a systolic 
murmur over the pulmonic and mitral areas, and some edema of the 
legs. T-wave defects were noted in none of the secondary, 5 of the 
tertiary groups and in 1 of the control groups, namely, a moderately 
obese woman, aged forty-three years, under treatment for chronic 
pelvic inflammation, the blood pressure being 155 systolic and 99 
diastolic. Of the 5 tertiary syphilis cases, 1, a girl, aged nineteen 
years, under treatment for syphilis of the skin, showed no other 
abnormal finding except a slow return of the pulse rate after exercise, 
1 showed no other abnormality, and 3 had soft systolic murmurs 
over the mitral area and no other abnormal findings. 


TABLE VI.—ELECTROCARDIOGRAPHIC FINDINGS IN TERTIARY 
SYPHILIS. * 


|  T-waves 
Q-R-S Q-R-S inverted, | 
P-R | complexes complexes diphasic or | 
interval over | exceedi | 5mm. or less |_ isoelectric | Number | 
0.20 second. | 0.10 second. | in amplitude. | in T1, T2 or | electrocardio- | Abnormal 
| both. | graphed. | tracings.*f 


| Per | | Per | | Per | Per | Per 

. | cent. | No. | cent. | No. cent. | No. | cent. | . . | No. | cent. 

} | | 


| | | | 
1 0.9 0 | 0 | 5 4.4 | 8 | 7.0 
| 


* Extrasystoles and preponderance of ventricles not considered. 
+ Of 16 secondary syphilis cases electrocardiographed no abnormalities were found: 
of 49 controls 1 showed a T-wave defect. 


A summary of these findings is shown in Table VI. It will be 
seen that 1 (2 per cent) of the controls, 8 (7 per cent) of the tertiary 
and none of the secondary sy;:hilis cases exhibited one of the above 
departures from the normal e‘ectrocardiogram. In addition to these 
findings, extrasystolia was noted either by electrocardiogram or 
physical examination in 1 (1.3 per cent) of the controls, 1 (4 per 
cent) of the secondary and 10 (4.9 per cent) of the tertiary syphilis 
cases. In 1 tertiary syphilis case auricular fibrillation was found 
at physical examination, no electrocardiogram being secured. 

Age. The ages of the women studied varied from fifteen to sixty- 
seven years, the average age of the controls being thirty-one and 
five-tenths years, and the secondary and tertiary syphilis cases 
twenty-six and one tenth and thirty-one years respectively. The 


| 
| 


78 ARNETT: CARDIOVASCULAR FINDINGS IN WOMEN WITH SYPHILIS 


age distribution by decades is shown in Table VII. The number of 

cases is entirely too small to show accurately the age at which the 

aorta or aortic valves become demonstrably involved; however, in 
Table VIII are summarized the findings not only with respect to 

aortitis and aortic regurgitation but also arterial hypertension. 

The latter condition is shown to increase in frequency with advancing 

years, so that in the tertiary syphilis group every ten years leads 
approximately to a doubling of the incidence of hypertension. 

‘Aortitis and aortic regurgitation are also shown to be more frequent 

in the fourth and fifth decades. 


TABLE VII.—AGE FREQUENCY TABLE. 


Controls. Secondary syphilis. | Tertiary syphilis. 


a Age, years. ; No. Per cent. No. Per cent. | No. Per cent. 
; +: | | | 

43.6 | 14 | 58.3 90 44.3 
. 23 29.5 | 4 16.7 57 28.1 
Que .....| @ 8.3 26 12.8 
o | o 10 4.9 
60to69 ..... | 3s 1.5 
. Total . . . . .| 78 | 100 24 | 100 | 203 | 100+ 
Average age . 31.5 26.1 | 31.0 


TABLE VIII.—INCIDENCE OF ARTERIAL HYPERTENSION, AORTIC 
REGURGITATION AND UNCOMPLICATED AORTITIS AT VARIOUS 


hi AGES IN THE TERTIARY SYPHILIS GROUP. 
Aortic Uncomplicated 
Hypertension.! regurgitation. aortitis.? 
Age, years. No. | Per cent.* No. Per cent.* No. Per cent.* 

10 to 19 0 0 0 0 0 0 
20 to 29 2.2 1 3.4 0 0 
30 to 39 7 ens ee 5 | 8.8 1 1.8 1 3.8 
40 to 49 4 15.4 2 1 8.3 
50 to 59 Piss iks . 3 30.0 0 0 1 14.3 
60 to 69 ee eee 3 100.0 0 0 0 0 
Allages . es og 17 | 8.3 4 2.0 3 3.2 


* Percentages are based upon the number of individuals in each decade. 


1 150 mm. Hg. or over. 
2 Only cases studied by Roentgen ray included. 


Omitting all cases exhibiting hypertension, aortitis, and aortic 
regurgitation, the effects of age upon the following cardiovascular 
abnormalities were studied: Tachycardia at rest and after exercise, 
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hypotension, cardiac enlargement, aortic dilatation, aortic systolic 
murmurs, other systolic murmurs, extrasystolia and electrocardio- 
graphic abnormalities. With the exception of heart size, which has 
been shown by Bell and Hartzell and others to increase with increas- 
ing age, departures from what has been taken as “‘normal” did not 
show a definite tendency to occur more frequently in the later than 
in the earlier decades of life either in the control or in the syphilitic 
groups. One or more of the above abnormalities were present in 
57.6, 87.0 and 56.9 per cent of the control, secondary and tertiary 
syphilis groups respectively. 

Systolic Murmurs. In both the syphilitic and control groups 
systolic murmurs were frequently noted. They were heard over 
the so-called aortic valve area in 3.1, 4.5 and 2.6 per cent of the con- 
trols, secondary and tertiary syphilis cases respectively, persons with 
hypertension, obesity and those believed to be suffering with organic 
heart disease being omitted from consideration. That systolic 
aortic murmurs occur in healthy individuals in whom aortitis is 
almost certainly not_ present is a well-known fact: McKenzie” 
noted them in 1.9 per cent of otherwise healthy young male university 
students, and the author has encountered them even more frequently 
in female students. Their presence therefore in 4.5 and 2.6 per cent 
of the secondary and tertiary syphilis groups should not be inter- 
preted as evidence of syphilitic aortitis. 

Systolic murmurs were heard over other areas of the precordium in 
39.0 45.4 and 37.4 per cent of the controls, secondary and tertiary 
syphilis cases respectively, cases with hypertension and so forth 
again being excluded from consideration. No explanation was found 
for higher incidence of these murmurs in the secondary syphilis 
group; no relationship with tachycardia, fever, diminished exercise, 
tolerance or valvular disease was apparent. . 

Pathologic Changes in the Heart in the Early Stages of Syphilis. It 
is not often that one has an opportunity to make a pathologic exam- 
ination of myocardial tissue from a case of primary or secondary 
syphilis. Opportunity to examine specimens from two such cases 
has, however, been afforded the author through the kindness of the 
late Dr. A. J. Smith, of the University of Pennsylvania, and Dr. 
Douglas Symmers, of New York. 

The specimen for which I am indebted to Dr. Smith came from a 
man who died of septicemia and in whom an initial syphilitic lesion 
was noted upon the penis at the time of death. 

The specimen for which I am indebted to Dr. Symmers is recorded 
on the records of the Bellevue and Allied Hospitals as Autopsy No. 
8749 and was from a patient who died of sepsis and upon whose skin 
a maculopapular syphilide was noted at the time of death. 

Both of these specimens were stained by the Levaditi method by 
both Dr. B. Lucké and Dr. A. E. Bothe, but after prolonged search 
neither Dr. Bothe nor Dr. Lucké was able to find any treponemata 
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present. In both specimens the presence of sepsis interfered with 
the recognition of the finer pathologic changes attributable to 
syphilis. 

Comment. The findings in the secondary syphilis group on the 
whole are far more in agreement with those of Turner and White” 
than those of Grassmann,“ whose work has been more widely quoted 
than that of any other author writing upon this subject. While the 
former authors found practically no organic cardiovascular changes 
attributable to syphilis in the 50 cases of secondary syphilis examined 
by them (the examination including Roentgen ray and electrocardio- 
graphic studies), Grassmann, without these methods of precision, 
concluded that at least two-thirds of the 288 cases of early syphilis 
studied by him showed “disturbances ranging from slight anomalies 
to severe cardiac insufficiency.” Undoubtedly syphilis may, in 
certain cases, lead to severe cardiovascular changes even in its 
secondary stage; Brooks® has reported three deaths during this 
stage of the disease which were believed to have been due to cardio- 
vascular involvement, and has noted the occurrence of aortitis in 
other early cases. He also reports* the occurrence of an aneurysm 
six weeks after the initial lesion. It is the present writer’s impres- 
sion, however, that although an occasional case may exhibit signs 
of organic cardiovascular involvement in the secondary stage of the 
disease, that such cases are distinctly the exception in syphilis as we 
see it today. 

Before attempting a comparison of the findings in the tertiary 
syphilis group with those of other workers reported in the literature, 
the writer would recall to mind that the incidence of syphilitic 
cardiovascular disease may be expected to vary with age, sex, 
occupation and antisyphilitic treatment. The present study deals 
with females whose average age was thirty-one years, the great 
majority of whom were housewives, who had received little or no 
antisyphilitic treatment. These facts doubtless explain to some 
extent certain differences between the present findings and those of 
other workers who have reported upon groups differing in one or 
more of the above particulars. The absence of severe cardiac 
decompensation is certainly attributable to the fact that the group 
was drawn from the dispensary and did not include bed patients. 
The incidence of uncomplicated aortitis (3.2 per cent) is roughly 
comparable to that found by Mussey”’ (1.3 per cent), or Schrumpf* 
(2.1 per cent), or Linneman and Tuohy” (0.8 per cent). Perhaps 
these divergences depend upon differences in the criteria upon 
which the diagnosis of aortitis was reached ; however, almost equally 
divergent is the incidence of aortic regurgitation (2 per cent in the 
present study, as against 1.1, 1.1 and 0.8 per cent respectively in the 
other studies referred to above). Finally, aneurysm, although 
diligently sought for in this study, could not be found in a, single 
instance, whereas the above authors found aneurysms in 1.8, 2.3 
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and 1.5 per cent respectively. Possibly the absence of aneurysms in 
the present study is due to the fact that it includes only women. 
The incidence of severe cardiovascular lesions would undoubtedly 
have been much higher had autopsy material been studied, as was 
done by Lamb.*° The latter author, in reviewing his own and other 
workers’ postmortem records, concludes that syphilitic aortitis is 
present in from 50 to 75 per cent of syphilitic cadavers. 

Summary. Two hundred and five female dispensary patients with 
tertiary syphilis, 25 with secondary syphilis, and 78 controls were 
subjected to a uniform examination, including, where possible, an 
electrocardiogram and an orthodiagram. The following results 
were obtained: 

1. Cardiac enlargement as indicated by a cardiothoracic ratio of 
50 or over, was present in a considerable number of the control 
group, as well as in both the primary and secondary syphilitic groups. 
No evidence was furnished for the belief that, in the absence of 
definite evidences of cardiac impairment, syphilis per se may produce 
cardiac enlargement. On the contrary, unexplained high cardio- 
thoracic ratios were found with approximately the same frequency in 
the controls as in the tertiary syphilitic group, and more rarely in 
the secondary syphilis group. 

2. In 3.2 per cent of the tertiary group the findings were deemed 
sufficient to warrant making the diagnosis of aortitis, and in 2 per 
cent aortic regurgitation. 

3. Arterial hypertension, both systolic and diastolic, was slightly 
more common in the tertiary syphilis group than in the controls. 

4. A somewhat greater frequency of arterial hypotension was 
found in the secondary syphilis than in either of the other two groups. 

5. Decided deviations from the normal electrocardiogram were 
shown more frequently in the tertiary syphilis group than in the 
controls, 7'-wave defects being the commonest abnormality noted. 
In several cases no other evidence of cardiac involvement could be 
found. 

6. The incidence of hypertension and cardiac enlargement 
increased rapidly with increasing age. Aortitis and aortic regurgita- 
tion were also more frequent in the older patients. 

7. Systolic murmurs were frequently noted both in the control 
and the syphilitic groups. Excluding 3 cases of aortitis from consid- 
eration, aortic systolic murmurs were no more frequent in the two 
syphilitic groups considered together than in the control group. 

8. Tachycardia at rest and two minutes after exercise was more 
common in both the secondary and tertiary syphilis groups than 
among the controls. 

9. Organic cardiovascular disease was not demonstrably present 
in any of the 25 secondary syphilis patients studied. 

10. No cases with aneurysm were found. 

11. Treponemata were carefully sought for but not found in the 
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myocardia of 2 cases of syphilis which came to autopsy during the 
early stages of the disease. 

12. A nomogram is presented for the rapid calculation of the nor- 
mal systolic and diastolic blood pressure for either sex at a given 
age, height and weight. 
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EOSINOPHILIA IN HAY FEVER.* 


By Louis SrernperG, M.D., 
NEW YORK CITY. 


(From the Department of Bacteriology and Immunology, Division of Immunology, 
Cornell Medical School, and the New York Hospital.) 


Tue clinical significance and the origin of the eosinophils of the 
peripheral blood is still a debatable question. According to Ehrlich 
and Lazarus,' they are formed in the bone marrow. From there they 
are attracted to the blood and other tissues, by a direct action of 
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some toxin, or other substance that is chemotactic for this particular 


cell. They rarely appear in infectious diseases, or in those that 
terminate fatally. 


TABLE I.—BLOOD PICTURE BEFORE TREATMENT WAS STARTED. 


Case Polymorpho- Ebosino- Baso- Lympho- 
number. nuclears. phils. phils. cytes. nuclears. 
0 0 27 8 

1 1 28 1 
0 1 30 4 

2 1 42 0 
2 0 40 2 

> 0 0 22 5 

eae 10 0 43 0 
4 1 27 7 
4 0 35 1 
3 1 44 7 
4 0 28 8 
1 1 44 0 

4 1 40 0 
1 1 46 1 

3 0 45 2 
ee 5 0 50 5 

. 0 0 40 1 
1 0 26 6 

2 0 22 5 

. wis a2 3 0 31 5 
4 0 42 4 
ee 4 0 50 8 
ut 3 0 23 10 

3 1 35 ll 
a) 0 1 51 0 
ee, 2 1 28 1 
a 2 1 22 3 
ee 1 0 30 0 
2 1 24 3 
tat 2 0 30 7 


Eosinophil cells occur normally in the blood in the proportion of 
0.5 to 3 per cent (average about 2 per cent). That they increase in 
the nonbacterial diseases, seems evident from the various reports in 
the literature. Schlecht? reports an increase of eosinophil cells in 
the blood of individuals, after an injection of a foreign protein, such 
as horse serum. Schlecht and Schwenker* found the same increase 
after the injection of a foreign protein in a sensitized animal. The 
same findings have been reported by Herrick. Huber and Koessler® 
found eosinophilia the most striking cellular constituent in the atopic 
(inherited) forms of asthma. In their bacterial or infectious types, 
eosinophil cells were usually absent. These authors consider the 
increase of these cells in the blood or tissues, as a possible protective 
reaction of the organism, caused by the stimulus of some foreign 
material acting as a toxin. 
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That an increase in eosinophil cells may be caused by other 
substances than those of a protein nature is also evident. Karl 
Meyer* found 20 per cent of these cells in a case of delirium tremens. 
Archard and Leeper’ found 14 per cent in a case of mercury poison- 
ing. Brown* mentions a case of acetanilid poisoning with 12 per 
cent eosinophils. 

These findings add to our belief that the so-called drug idiosyn- 
crasy is an exhibition of hypersensitiveness. 

In our work at the New York Hospital, eosinophil cells were rather 
infrequently found in the blood of hay fever patients before the 
season began. The percentage in 33 patients was almost identical 
before and during treatment. 

The average number of eosinophil cells was 2.5 per cent. Hay 
fever being a distinctly atopic manifestation, it was reasonable to 
assume, that an increase in these cells should follow the administra- 
tion of from 0.03 to 0.1 mg. of nitrogen per ce. of extract. 


TABLE II.— BLOOD PICTURE DURING TREATMENT— EIGHTEEN TO 
TWENTY HOURS AFTER AN INJECTION. 


Large Amount of 
Case Polymorpho- Eosino- Baso- Lympho- mono- pollen 
number. nuclears. phils. phils. cytes. nuclears. injected. 
122878 0.03 
37629 
107833 
95778 
10812 
71086 
86356 
109387 
123432 
122793 
109240 
123275 
104411 
86002 
110975 
106698 
123007 
98780 
75463 
104387 
85828 
95778 
70545 
122793 
108011 
75644 
134121 
122086 
86306 
108216 
98885 
123158 
133842 


2 


KOK WOONNK ATOR WHE NK OF 
Sone 


Average eosinophil count was 2.4 per cent. 


4 
i 
4 
i 
is 


STERNBERG: EOSINOPHILIA IN HAY FEVER 85 


The following 20 blood counts were taken from patients free of any 
symptoms during the hay fever season, one hour after receiving their 
treatment. 


TABLE III.—BLOOD PICTURE+IN SYMPTOMLESS HAY FEVER PATIENTS 
ONE HOUR AFTER RECEIVING TREATMENT. 


Amount of 
Large pollen 
Case Polymorpho- Eosino- Baso- Lympho- mono- extract 
number. nuclears. phils. phils. cytes. nuclears. injected. 


144447 . . 67 32 0.04 
122885 . . 72 24 
144464 . . 65 30 
125037 . . 58 36 
108501 . . 62 34 
waa... 39 
123275 . . 64 31 
1430098 . . 72 26 
143586 . . 63 
106698 . . 67 
993904 . . 64 
126265 . . 64 
108808 . . 66 
1353383 . . 48 
114160. . 57 
85552. 
98782 . . 69 
104386 . . 71 


on eo 


Average eosinophil count 1.5 per cent. 


The increase does occur during the symptoms of hay fever, and 
indicates a shock reaction, similar to the reaction in the atopic 
forms of asthma. The amount given in the prophylactic treatment, 
does not seem to be enough to cause this reaction. 

This point was very evident in Case 122878, who had a consti- 
tutional reaction due to an overdose of pollen extract. The blood 
taken fifteen and thirty minutes after the onset of these symptoms 
showed 0 and 1 per cent eosinophil cells respectively. One hour 
later, the blood smear had 7 per cent. 

That the increase of eosinophil cells appears to be a shock reaction, 
I conclude from the fact, that in the treatment of hay fever, the 
amount of pollen extract used, did not have any affect upon the cell 
count. This I have shown in cases of hay fever patients during 
treatment, when symptoms were absent. Patients who were suffer- 
ing from hay fever, have all shown the increase mentioned. As the 
attacks are ushered in suddenly, I have taken the blood smears of 
these patients within twenty-four hours after the onset of their 
symptoms. Hence, I believe that the shock of the sudden entrance 
of the large amount of pollen protein into their circulation, is prob- 
ably the cause of the eosinophil increase. Case 122878 has shown 
this conclusion very beautifully. 
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TABLE IV.—BLOOD PICTURE DURING SYMPTOMS OF HAY FEVER 
TAKEN BEFORE THE PATIENTS RECEIVED THEIR TREATMENT. 


Large 
Case Polymorpho- Eosino- Baso- Lympho- mono- 
number. nuclears. phils. phils. cytes. nuclears. 


32 
36 
34 
32 
29 
108048 41 
114293 36 
108747 38 
102647 36 
109769 20 
113355 32 
84941 45 
82736 28 
109648 31 
108213 43 
109768 21 
102544 36 
108156 22 
102061 30 
122793 33 
10821 43 
123294 36 
86880 
98885 
70724 
135516 
107621 
1077619 
10 


— 


The average number of eosinophil cells in the above patients was 7.5 per cent. 


The cases mentioned in the literature appear to have been shock 
reactions; for the amount of protein material injected, was many 
times the amount of pollen protein used in the treatment of hay 
fever. 

Being a sufferer of hay fever, I have examined my blood many 
times just before I felt the attack was coming on, and then again 
during the attack. Invariably, I found the eosinophil increase 
one or two hours after my hay fever was in full force. 

All blood counts were taken at least three hours after a meal, and 
200 cells counted. In the female patients we made sure that they 
did not have their menstrual period when the blood was examined. 

In this series of cases, there was no relation between the sensitive- 
ness of the patient, and the percentage of eosinophil cells. That is, 
no matter whether the case was in Class A, B or C (that is, giving 
a marked reaction to extracts containing respectively 0.0001 mg.; 
0.001, and 0.01 mg. N per cc.), the percentage did not vary, but was 
dependent upon the symptoms and their severity. 
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This work was also followed up in 22 private patients; with almost 
identical results. 

Conclusions. ‘The increase of eosinophil cells in hay fever appears 
to be a shock reaction. 

The amount of pollen extract used in the treatment of these 
patients is not enough to cause this reaction. 

No increase was observed in patients free from symptoms of hay 
fever before and during their treatment. 


Nots.—I am indebted to Dr. R. B. Stillman of the New York Hospital for the 
cytologic examinations made in connection with this work. 
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ARTIFICIAL PNEUMOTHORAX IN THE UNITED STATES 
VETERANS’ BUREAU. 


By Puiu B. Matz, M.D. 


MEDICAL SERVICE, U. 8. VETERANS’ BUREAU, 
WASHINGTON, D. C. 


(From the Research Subdivision.) 


Tuis statistical study is based upon reports received from various 
U.S. Veterans’ hospitals in answer to a questionnaire on the subject. 
It is a compilation of data obtained in the hospitalization of 588 
tuberculous beneficiaries who had received pneumothorax therapy 
during their hospitalization. The total number of Bureau patients 
under treatment for pulmonary tuberculosis during the period in 
which these data were compiled was 22,948, thus making an inci- 
dence of 2.5 per cent of patients who had the necessary indications 
for induced pneumothorax. The average period of time covered 
by this report is two years and two months. 
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TABLE I.—DURATION OF PNEUMOTHORAX TREATMENT. 


Time, No. Per cent. 


Less than 3 months 22.27 

6 to 11 “ 24.15 

24 months or longer 15.14 


Table I indicates that of the total number of 588 patients under 
consideration, 374, or 63.6 per cent, were under treatment for less 
than 1 year; 125, or 21.26 per cent, were under treatment from 
twelve to twenty-three months; and 89, or 15.14 per cent, were 
under treatment and observation for twenty-four months or longer. 

In considering the period of time patients who are undergoing 
pneumothorax therapy are to be hospitalized, one must take into 
account the condition of the patients, the extent of the tuberculous 
lesions in the diseased lung, and the condition of the contralateral 
lung. Consideration must also be given any complications which 
may be present, or which may arise during the course of treatment. 
It is also very important to take the economic condition of the 
patient into consideration. Finally, particular note should be made 
of the reaction of the patient to the treatment and of the progress 
made between treatments. 


TABLE II.—REASONS FOR ATTEMPTING PNEUMOTHORAX THERAPY 
AND INDICATIONS FOR THIS PROCEDURE. 


Reason. No. Per cent. 


Control of hemoptysis . ....... 10.88 
Recurrent hemoptysis . . — 12.07 
Following spontaneous pneumothorax ee 3.74 
Distribution and stage of disease. . 5.44 
After lack of improvement under other methods of 

treatment .. 51.38 
For treatment of cavitation 9.01 


Reference to Table II would indicate that in a series of 588 pneu- 
mothorax inductions, 51.38 per cent were done after it was found 
that the patients failed to improve under other methods of treat- 
ment; in 22.95 per cent of the cases it was done for the purpose of 
arresting active or recurrent hemoptysis; and in 9.01 per cent of 
the cases, for the treatment of cavitation. The rest of the induc- 
tions were done for various reasons, such as for empyema, hydro- 
thorax, spontaneous pneumothorax, and so forth. 

Table III shows that of the 588 cases who underwent pneumo- 
thorax therapy, 163, or.27.72 per cent, had unilateral lesions; 290, 
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or 49.32 per cent, had bilateral lesions with less than one-third of 
the better lung involved; 127, or 21.60 per cent, had bilateral lesions 
with more than one-third of the better lung involved; and 8, or 
1.36 per cent, had tuberculous involvement of a lower lobe. It is 
noted that apparently 70 per cent of the cases receiving this treat- 
ment had bilateral lesions. 


TABLE III.—DISTRIBUTION OF TUBERCULOUS LESIONS OF THE LUNGS 
IN CASES SELECTED FOR ARTIFICIAL PNEUMOTHORAX. 


Per cent. 


Unilateral 3 27.72 
Bilateral with less than one-third of the better lung 

involved . 49 .32 
Bilateral with more than one-third of the better lung 

Tuberculosis of lower lobe . 1.36 


In referring to Table IV it is noted that of the total number of 
patients undergoing pneumothorax therapy, 225 were within the 
age group twenty-six to thirty; 173 within the age group thirty-one 
to thirty-five; and 119 were within the age group twenty-one to 
twenty-five. It is believed that the successful outcome of these 
cases is due to the fact that most of the subjects were within the 
younger age groups. There were but 7 female subjects undergoing 
this treatment. 


TABLE IV.—AGE AND SEX OF PATIENTS. 


Age, Age, 
yrs. Male. Female. yrs. Male. Female. 


2 46 to 50 
51 to 55 
56 to 60 
41 to 45 a 10 

Total 


Refills. —The control of collapse is usually determined by repeated 
physical examinations and by the Roentgen ray; the latter should 
consist of both fluoroscopy and roentgenographic stereoscopic films. 

In the treatment of the Bureau cases by artificial pneumothorax, 
it was found that the average number of refills received by 588 
patients was 16. It is believed that this number of refills indicates 
a close codperation of the Bureau beneficiaries with the medical 
officers, and is one reason why the results were so highly satisfactory 
in the series of cases studied. 

The degree of collapse has a direct bearing upon the result of 
pneumothorax therapy—it is also an indication of whether or not 
adhesions are present, for, in the presence of the latter, partial 


No. 
rey 4 1 
gee 2 0 
0 0 
0 0 
1 0 
7 


== 


90 MATZ: ARTIFICIAL PNEUMOTHORAX 


collapse only is possible, and if the adhesions are very extensive, 
failure to collapse is the probability. 


TABLE V.—DEGREE OF COLLAPSE AND RESULT OF PNEUMOTHORAX 
THERAPY. 


Pneumothorax. 


Result of treatment. | Complete. Partial. Total. 


No. Per cent. No. | Per cent. . | Per cent. 


Muchimproved.. . 63.48 | 44 | 14.38 | | 37.93 
a 18.09 116 | 37.91 | | 28.40 
9.22 | 3648 | 16.67 
an 2.47 20 6.53 | 4.59 
Dead 6.74 54 | 17.65 | 12.41 


100.00 306 100.00 | 100.00 


The terms used in the classification of the end results of patients 
who had undergone pneumothorax therapy are as follows: 

“Much improved” was used for those patients who were practic- 
ally free from symptoms and were apparently fit for work—no 
fever was present. 

“Improved” was used for those patients whose symptoms were 
ameliorated, who were up and about, and who were apyrexial. 

“No change” was used for those patients whose symptoms per- 
sisted, who were not fit for work, and who were pyrexial or apyrexial. 

“‘Worse’’ was used for those patients whose symptoms or physical 
signs were increased. 

A review of Table V indicates that of 588 patients undergoing 
pneumothorax therapy, 282 sustained a complete collapse and 
306 patients a partial collapse. Of the 282 patients with complete 
collapse, 63.48 per cent were much improved upon termination of 
treatment; 18.09 per cent were improved; 9.22 per cent showed no 
change; 2.47 per cent were worse; and 6.74 per cent died. Of 306 
cases with partial collapse, 14.38 per cent were much improved 
upon termination of treatment; 37.91 per cent were improved; 
23.53 per cent showed no change; 6.53 per cent were worse; and 
17.65 per cent died. Taking both the complete and partial collapse 
cases into consideration, it is noted that 37.93 per cent were much 
improved upon termination of treatment; 28.40 per cent were 
improved; 16.67 per cent showed no change; 4.59 per cent were 
worse upon termination of treatment; and 12.41 per cent died. 

Further reference to Table V shows that the results following 
complete collapse are more satisfactory than those following partial 
collapse. Thus over 81 per cent of the cases were much improved 
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and improved following complete collapse, and only 52 per cent 
following partial collapse. Attention is further invited to the fact 
that 6.74 per cent of the cases died following complete collapse 
while 17.65 per cent died following partial collapse. 

From a statistical standpoint one would conclude that a complete 
collapse is superior to a partial collapse in the treatment of pulmon- 
ary tuberculosis. However, there are other factors which have to 
be considered in the discussion of the end results and which con- 
tribute favorably or unfavorably to the final outcome of the case, 
as for instance, the age of the patient, sex, extent of lesions, compli- 
cations, and so forth. 


TABLE VI.—RESULT OF PNEUMOTHORAX THERAPY WITH REFERENCE 
TO AMOUNT OF LUNG INVOLVEMENT. 


Much No | | | 
Lung involvement. | improved. | Improved. | change., Worse.| Dead. | Total. 


Bilateral with less than one-third 

of the better lunginvolved 148 | 31 | 
Bilateral with more than one-third 

of the better lung involved 
Tuberculosis of lower lobe. 


Total . 


A review of Table VI indicates that of 588 cases receiving pneu- 
mothorax treatment, 163, or 27.72 per cent, had unilateral tuber- 
culous lesions; 290, or 49.32 per cent, had bilateral lesions with less 
than one-third of the better lung being involved; 127, or 21.60 per 
cent, had bilateral lesions with more than one-third of the better 
lung being involved; and 8, or 1.36 per cent, had basal lesions. 

Of 163 cases with unilateral lesions, 57, or 34.97 per cent, were 
much improved following treatment; 52, or 31.90 per cent, were 
improved; 42, or 25.77 per cent, showed no change; 4, or 2.45 per 
cent, were worse following treatment; and 8, or 4.91 per cent, died. 

Of 290 cases with bilateral lesions in which less than one-third 
of the better lung was involved, 148, or 51.03 per cent, were much 
improved; 82, or 28.28 per cent, were improved; 31, or 10.69 per 
cent, showed no change; 11, or 3.79 per cent, were worse following 
treatment; and 18, or 6.21 per cent, died. 

Of 127 cases with bilateral lesions in which more than one-third 
of the better lung was involved, 14, or 11.02 per cent, were much 
improved; 32, or 25.2 per cent, were improved; 25, or 19.68 per cent, 
showed no change following treatment; 12, or 9.45 per cent, were 
worse; and 44, or 34.65 per cent, died. 

Of 8 cases with basal involvement, 4, or 50 per cent, were much 
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improved; 1, or 12.5 per cent, was improved; and 3, or 37.5 per 
cent, died. 

It is noted that the best results with pneumothorax treatment 
were obtained in the bilateral cases with less than one-third of the 
better lung involved, of which 79.31 per cent were benefited; the 
next best results were obtained in the unilateral cases, of these 66.87 
per cent were benefited. The poorest results were obtained in 
cases with bilateral lesions with more than one-third of the better 

lung involved; of these 36.22 per cent were benefited. 

The mortality was highest in those cases with basal involvement, 
of which 37.5 per cent died; the next highest death rate was in the 
group having bilateral lesions with more than one-third of the better 
lung involved, the death rate of this group was 34.65 per cent; the 
lowest death rate was among the cases with unilateral involvement, 
the rate being 4.91 per cent; the next lowest death rate was among 
those cases with bilateral lesions with less than one-third of the 
better lung involved, the rate being 6.21 per cent. 


TABLE VII.—EFFECT OF PNEUMOTHORAX THERAPY ON TUBERCULOUS 
LESIONS OF NONCOMPRESSED LUNG. 


No. Per cent. 
Physical signs increased with extension of lesions . 80 13.61 
Physical signs improved with decrease of lesions in 
noncompressed lung... 265 45.06 
No change of physical signs in noncompressed lung. 243 41.33 


Reference to Table VII reveals the fact that pneumothorax ther- 
apy was accompanied by the extension of lesions in the noncom- 
pressed lung in 13.61 per cent of the cases, while in 45.06 per cent 
of the cases treated there was improvement characterized by a 
decrease of the lesions in the noncompressed lung with improvement 
in the physical signs. In 41.33 per cent of the cases no change was 
noted in the physical signs of the noncompressed lung. 


TABLE VIII.—REASONS FOR DISCONTINUANCE OF PNEUMOTHORAX 


THERAPY. 
Number of 

cases. 
Increase of physical signs in noncompressediung . .... . 22 
Obliteration of pneumothorax cavity. .. 
Severe reactions. . OMT, 4 
Spontaneous pneumothorax 15 
Circulatory embarrassment. 3 
Production of severe gastrointestinal eymptoms 2 
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Reference to Table VIII indicates that in 139, or 23.64 per cent, 
of 588 patients, pneumothorax therapy was discontinued for various 
reasons. In 35 cases, the treatment was stopped on account of 
the obliteration of the pneumothorax cavity; in 31 cases, on account 
of the failure of the patients to improve under this form of treatment; 
in 22 cases, because of the increase of physical signs in the non- 
compressed lung; in 17 cases, because of the presence of fluid; in 
15 cases, because of spontaneous pneumothorax; and in 10 cases, 
because of the death of the patients. 


TABLE IX.— EFFECT OF PNEUMOTHORAX THERAPY ON TEMPERATURE. 


Complete. Partial. Total. 

Before. After. Before. After. Before. After. 
Pyrexial. . ...« 268 66 138 477 204 
Apyrexial . ... 19 216 162 101 378 
Notknown. .. . 0 0 6 10 6 


Total . . . . 282 282 306 588 588 


The effect of pneumothorax therapy upon temperature in the 
Bureau cases may be noted in referring to Table IX. It is found 
that 282 patients received complete collapse and 306 partial collapse. 
Of the 282 patients receiving complete collapse, 263 were pyrexial 
before treatment and 66 remained pyrexial after the treatment; 19 
patients were apyrexial before treatment and 216 after treatment. 

Of the 306 patients receiving partial collapse, 214 were pyrexial 
before treatment and 138 after treatment; 82 patients were apyrexial 
before treatment and 162 after treatment. 

It may, therefore, be concluded that a complete collapse has a 
greater effect on the reduction of temperature than a partial collapse, 
but, where a partial pneumothorax only is possible, the effect on 
temperature reduction is quite apparent, judging from the statistics 
in Table IX. 


TABLE X.—EFFECT OF PNEUMOTHORAX THERAPY ON TUBERCLE 


BACILLI IN SPUTUM. 
Before. After. 


No tubercle bacilli in sputum 321 
Presence of tubercle bacilli in sputum not recorded 4 1 1 


Pneumothorax by compression of the lung causes it to empty 
itself of its contents, so that the purulent material in cavities, in 
the alveoli, and in the bronchioles, is squeezed out, thus removing 
exudate laden with tubercle bacilli. By limiting the diseased focus 
and preventing its spread, a diminution of the number, or a total 


absence of tubercle bacilli results. 
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Reference to Table X indicates that pneumothorax therapy has 
a decided influence on the presence of tubercle bacilli in sputum. 
Of 588 patients, 522 had tubercle bacilli in sputum before pneumo- 
thorax treatment and only 266 showed their presence after the 
treatment; 65 cases had no tubercle bacilli before pneumothorax 
while, after treatment, 321 gave negative sputum findings. 


TABLE XI.—COMPLICATIONS OF PNEUMOTHORAX. 


Pleural effusion . 

Pleural shock 

Gas embolism 

Reaction after refills rr 
Cardiac or circulatory embarrassment 
Mediastinal emphysema 
Subcutaneous emphysema . 
Secondary infection . 

Intestinal tuberculosis . 


Total number with complications . . . . 8il 
Total number without complications . . . 277 


A review of Table XI indicates that following the induction of 
pneumothorax in 588 cases, 311, or 52.89 per cent, developed com- 
plications of various kinds, of which number 174, or 29.60 per cent, 
were cases of pleural effusion; 47, or 7.99 per cent, developed a 
reaction after refills; 38, or 6.46 per cent, developed cardiac or 
circulatory embarrassment; 22, or 3.74 per cent, showed the pres- 
ence of subcutaneous emphysema; and 18, or 3.06 per cent, devel- 
oped pleural shock. 

Attention is invited to the fact that pleural effusion constituted 
the largest number of complications. This is not unusual in view 
of the findings of Matson, Matson and Bisaillon, who noted a 
serous exudate in practically every case of a series of 600 patients 
under treatment with pneumothorax. These observers maintain 
that as long as it remains serous it is never a serious complication. 

Summary and Conclusions. 1. There was a total of 22,948 Bureau 
patients under hospitalization for pulmonary tuberculosis during 
the period in which these data were compiled, and of this number 
588, or 2.5 per cent, had the necessary indications for, and received 
pneumothorax therapy. The average period of time covered by 
this report was two years and two months. 

2. The largest percentage of patients receiving pneumothorax 
therapy was under treatment for less than one year and the next 
largest group was under treatment for one to two years. It is 
thought that the good results obtained were in part due to the fact 
that the patients were cotiperative and remained under continual 
hospital care and observation. 
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3. The period of time necessary for the observation of tubercu- 
lous patients undergoing pneumothorax therapy depends on a num- 
ber of factors, such as: the general condition of the patient; the 
extent of the tuberculous lesions in the diseased lung; the condition 
of the opposite lung; and any complications, which may be present, 
or which may arise during the course of treatment. 

4. Most of the Bureau patients were placed on pneumothorax 
therapy after it was found that they failed to improve under other 
methods of treatment. In a number of cases the treatment was 
used for the purpose of arresting active or recurrent pulmonary 
hemorrhages. In a small percentage of cases, this treatment was 
administered for the purpose of obliterating cavities. 

5. The majority of the Bureau patients had bilateral lung lesions 
and of these almost one-half of the cases had less than one-third of 
the better lung involved. In spite of the distribution of the tuber- 
culous lesions throughout both lungs, excellent results were obtained 
by this method of treatment. After a study of the statistics quoted 
herein, it may be concluded that bilateral involvement is no contra- 
indication to pneumothorax therapy. This, however, is not in 
conformity with the teaching of many clinicians. 

6. The majority of the Bureau patients undergoing this treat- 
ment were between the ages of twenty-six and thirty-five. It is 
believed that the fact that most of the subjects were within the 
younger age groups is one reason for the successful outcome of these 
cases. 

7. The control of collapse therapy in the Bureau cases was deter- 
mined by repeated physical examinations as well as by the Roentgen 
ray; the latter consisted of both fluoroscopy and roentgenographic 
stereoscopic films. It was found that in the treatment of the 588 
Bureau patients by artificial pneumothorax, the average number of 
refills was 16 per patient. It is believed that this number of refills 
per patient indicates a close codperation of the Bureau beneficiaries 
with the medical officers, and is one reason why the results obtained 
in the cases studied were so highly satisfactory. 

8. In the consideration of the 588 tuberculous patients under- 
going pneumothorax therapy in the Bureau hospitals, it was found 
that the results following complete collapse were more satisfactory 
than those following partial collapse therapy. It was also noted 
that a smaller percentage of cases died following complete than 
partial collapse. From a statistical standpoint one might conclude 
that, in the treatment of pulmonary tuberculosis, a complete col- 
lapse is superior to a partial collapse. However, there are other 
factors which must be taken into consideration in the discussion of 
the end results and which may contribute favorably or unfavorably 
to the final outcome of the case, as for instance, the age of the 
patient, sex, extent of lesions, and the character of the complications. 

9. A review of the statistics would indicate that the best results 
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with pneumothorax therapy were obtained in patients with bilateral 
lesions, who had less than one-third of the better lung involved; 
the next best results were obtained in patients with unilateral 
involvement; the poorest results were obtained in patients with 
bilateral lesions who had more than one-third of the better lung 
involved. 

10. The mortality of the series of cases under consideration was 
_ highest in those with basal involvement; the next highest death rate 
was in the group with bilateral lesions with more than one-third of 
the better lung involved; the lowest death rate was among the cases 
with unilateral involvement; and the next lowest death rate was 
among those cases with bilateral lesions who had less than one-third 
of the better lung involved. 

11. In a little less than one-half of the patients undergoing pneu- 
mothorax therapy, there was a decrease of the lesions in the non- 
compressed lung with improvement in the physical signs. Some of 
the patients undergoing this treatment showed no change in the 
physical signs of the noncompressed lung. In a small percentage of 
the cases, the treatment was accompanied by the extension of the 
lesions in the noncompressed lung. 

12. In 23.64 per cent of the total number of patients, it was 
necessary to discontinue this form of treatment for various reasons; 
the principal reason being on account of the obliteration of the 
pneumothorax cavity. Another reason being the failure of the 
patients to improve under this treatment; and finally in 10 of 139 
cases because of the death of the patients. 

13. A complete collapse has a greater effect on the reduction of 
temperature than a partial collapse, but, where a partial pneumo- 
thorax only is possible, the effect on temperature reduction is quite 
apparent, judging from the statistics quoted herein. 

14. Pneumothorax therapy has a decided influence on the pres- 
ence of tubercle bacilli in the sputum. Thus, of 588 patients, 522 
had tubercle bacilli in the sputum before the institution of pneumo- 
thorax therapy and only 266 showed their presence after treatment. 

15. In the treatment of the total number of tuberculous patients 
by means of pneumothorax, 52.89 per cent developed complications 
of various kinds, the most frequent having been pleural effusion; 
some reaction after refills was another frequently encountered. 
Some of the other complications were cardiac or circulatory embar- 
rassment, subcutaneous emphysema, and pleural shock. It is not 
believed that effusion as a complication is of serious import as long 
as it remains serous. 


Notsz.—I desire to acknowledge the encouragement of Dr. B, W. Black, Medical 
Director of the U. S. Veterans’ Bureau, in this study, and of the medical officers 
in the field who were kind enough to furnish the data which form the basis of this 
paper. I also desire to acknowledge the assistance rendered by Miss Anne Bambery, 
Statistical Assistant in the Research Subdivision. 
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BACILLUS WELCHI (PERFRINGENS) ANTITOXIN—ITS THERA- 
PEUTIC VALUE. 


A Pretmrary Report BASED ON THE TREATMENT OF TWENTY- 
FIVE CASES. 


By Jonn O. Bower, M.D., 


AND 


JEFFERSON CLARK, M.D., 
SAMARITAN HOSPITAL, PHILADELPHIA. 


In 1926, B. W. Williams' of London reported a reduction in mor- 
tality in appendicitis from 6.3 per cent (1416 cases, St. Thomas, 
London, 1919-1923) to 1.17 per cent; and in intestinal obstruction 
from 24.8 per cent (214 cases, St. Thomas, London, 1919-1923) to 
9.3 per cent by using Bacillus welchii antitoxin. Attracted by this 
reduction in mortality, and with the codperation of Dr. Huntoon 
of the Mulford Laboratories, who agreed to furnish us with a supply 
of the antitoxin, we instituted our investigation. 

Williams, in his article, states that Michel,’ in 1923, treated the 
toxemia of suppurative appendicitis with peritonitis with a poly- 
valent serum with similar results. The theoretical basis of its use 
- was the finding of Bacillus welchii in a large proportion of acutely 
inflamed appendices by Veillon and Zuber and more recently by 
Weinberg. 

In reviewing Michel’s article, we found that he gives credit to 
Paul Delbet? for being the first one to use this method in the treat- 
ment of gangrenous appendicitis and having reported 12 cures in 
13 cases. A little later Berand‘ reported 16 cures out of 19 cases. 
Williams, believes, however, that “both in acute intestinal obstruc- 
tion and acute peritonitis the patient is suffering from an acute 
toxemia and the clinical resemblance of these suggest that the 
toxemia originates in the same way in each; that is, absorption of 
the toxin from the ileum.” He called attention to the close resem- 
blance of symptoms in individuals suffering with gas gangrene and 
in those with advanced septic peritonitis and intestinal obstruction. 
In the former, “vomiting is frequent, the pulse becomes rapid and 
is finally uncountable, the extremities are cold and blue and the 
temperature falls.” We all know how closely this picture resembles 
the terminal stages of either peritonitis or acute obstruction. 

Of the few anaérobes found in the human intestine, Bacillus 
welchii is the only one that produces a toxin. Dudgeon‘ found it 
in 70 of 200 specimens of human feces (35 per cent). It is an organ- 
ism which requires for its growth and the production of toxin an 
anaérobic medium, neutral or slightly alkaline; in acid medium the 
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toxin is destroyed, and Bacillus welchii is rapidly outgrown by other 
organisms. The lower part of the small intestine appears to be the 
only part of the bowel suitable for growth and multiplication, espe- 
cially if the small bowel becomes paralyzed. In the large bowel, 
the contents are acid and the acid contents of the stomach also 
prevent its growth and the formation of toxin. Supporting these 
contentions is the clinical fact that in chronic obstruction symptoms 
of acute toxemia are usually delayed until stagnation involves the 
small bowel, while organic obstruction arising in the small bowel 
is acute from the onset. 

In his investigations, Williams cultured Bacillus welchii from the 
vomitus of 11 out of 19 cases of acute intestinal obstruction; 19 of 
20 advanced cases of intestinal obstruction but none in 3 cases of 
pyloric obstruction. From 4 cases of advanced peritonitis that 
died, he obtained large numbers of Bacillus welchii from the intes- 
tines of each. In 6 cases of intestinal obstruction during life, large 
numbers were cultured from the small bowel. By using a Berkefeld 
candle he isolated the Bacillus welchii toxin from vomitus and 
innoculated mice intramuscularly. In 32 innoculated mice, lethal 
effects were obtained in 21; in 16 control mice, no lethal effects were 
obtained when the mice were protected with antitoxin. He treated 
a total of 37 cases; 19 of intestinal obstruction and 18 with diffuse 
peritonitis. 

While the number we have treated is somewhat less, it is large 
enough to offer a basis for comparison. The cases studied, 29 in 
number, we have divided into the following groups: 

1. Cases of acute septic diffuse peritonitis with inflammatory 
ileus and profound toxemia, 11. 

2. Organic intestinal obstruction associated with toxemia, 13. 

3. Borderline cases where the toxemia was thought to be due to 
Bacillus welchii toxin, 5. 

Of these, 25 were treated with antitoxin. 

Peritonitis. Eleven cases of acute suppurative diffuse peritonitis; 
9 due to perforated appendix; 1 to perforation of the uterus; 1 either 
of appendiceal or tubal origin. In no case of simple appendicitis 
whether catarrhal, suppurative or gangrenous, where perforation 
had not occurred was it given, and in no case of perforation of the 
appendix with definite localization was it administered. In other 
words, these cases treated by antitoxin represent a group which 
in a previous study of 750 charts® were found to be responsible for 
73 per cent of our mortality. Of the 11 cases, 5 were operated upon 
immediately and the antitoxin was administered following operation. 
Of this number 2 died, a mortality of 40 per cent. In 1 case the 
appendix was removed at operation. As this patient did not die, 
the removal of the appendix could have no bearing on the increased 
mortality.- In the remaining 6, antitoxin was administered, Ochsner 
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treatment instituted and operation deferred. The appendices were 
not removed from these 6 cases at operation and there were no 
deaths. The mortality of the entire group was 19 per cent. 

In the immediate operative group, a little girl aged two and a half 
years had an anaphylactoid reaction six hours after the second 
dose of perfringens antitoxin injected intramuscularly, which 
cleared up immediately following the administration of adrenalin. 
Inasmuch as she died twenty-four days after operation we feel 
that the anaphylactoid reaction could have had no bearing on the 
outcome. 

The second death in this group was a male, aged thirty years, who 
gave a history of one previous attack of appendicitis and had just 
recovered from an attack of pneumonia. (On examination, we 
found rales at the base in addition to signs of appendicitis with 
beginning general peritonitis.) At operation under spinal anesthesia 
the appendix was found to have perforated; there was no localiza- 
tion of the process; the intestines were markedly injected and a 
large amount of purulent fluid was free in the peritoneal cavity. 
The appendix was not removed; drains were inserted, Ochsner 
treatment instituted and antitoxin given. There was, apparently, 
localization in seventy-two hours. Then, by mistake, a large 2-quart 
enema was given. The temperature and pulse immediately rose 
and he succumbed in forty-eight hours. This patient showed a 
low leukocyte count before operation with a subsequent rise fol- 
lowing injection of the antitoxin. 

The amount of antitoxin and the method of administration was 
about the same in both groups. Forty cubic centimeters of the old 
or unconcentrated serum (20 cc. of new) were given intravenously 
followed in eight or twelve hours by a similar amount either intra- 
venously or intramuscularly. Subsequent injections were given if 
the temperature had not fallen, if the patient was still toxic or if 
peristalsis had not been resumed. 

Twenty per cent of the patients received but one dose; 60 per 
cent received the second and 20 per cent the third dose. 

We are able to substantiate the claims made by Williams that 
the patients who received the antitoxin were less restless than those 
who did not receive it, less morphia was required postoperatively, 
consciousness was less acute, pulse rate diminished, temperature 
was reduced, distention became less and the intestines were evac- 
uated earlier. 

Williams administered the serum to 18 cases of diffuse peritonitis 
with a mortality of 16.67 per cent. Ashhurst’ reports a mortality 
of 22.8 per cent, 17 per cent in the immediate, 35 per cent in the 
delayed. Our mortality was 19 per cent. Williams in his report 
states that those cases admitted to the hospital within forty-eight 
hours from the onset of symptoms were operated upon immediately. 
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It is impossible to determine by the time that elapses between onset 
of symptoms and operation just what should be done with a case 
of appendicitis. The management varies and will always vary. 

Intestinal Obstruction. Recently Deaver* called attention to the 
lack of any reduction in the mortality of acute intestinal obstruction 
which he stated “remains practically stationary at the appalling 
and incriminating figure of about 50 per cent.” Of 130 cases oper- 
ated upon by twenty different surgeons at the Samaritan Hospital, 
the mortality was 36.9 per cent. Williams reports 54 cases with 
5 deaths, a mortality of 9.3 per cent, the cases being unselected and 
consecutive. Nineteen were given serum because of the toxemia, 
5 of them died, a mortality of 26.3 per cent. 

In our present series of 13 cases, 4 died, a mortality of 30.7 per 
cent. Nine were given perfrigens antitoxin—3 of the cases in this 
group we feel could not have been benefited by any form of treat- 
ment. The first had passed the ninety-six-hour mark and was 
moribund when the serum was given and in the other 2 the obstruc- 
tion was not relieved by operation. In the second, a stout woman 
who came in after forty-eight hours with symptoms of high obstruc- 
tion, a volvulus of the upper ileum was found, due to a gall stone 
5 cm. in diameter. This was removed; temporary improvement 
followed operation but she died within forty-eight hours. At 
autopsy, another gall stone slightly smaller than the first was found 
in the jejunum. In the third case, a male, aged sixty-seven years, 
with obstruction of the midileum due to an omental band, an 
ileostomy was performed forty-eight hours after the onset of symp- 
toms. There was improvement for forty-eight hours then a recur- 
rence of symptoms. At autopsy, a volvulus of the ileum was found 
directly above the insertion of the tube. All three of these cases 
would of course be included in compiling mortality statistics and 
stand as such. One would not expect, however, any improvement 
in symptoms following an injection of antitoxin where the obstruc- 
tion had not been relieved. 

In analyzing the individual cases, we believe we are justified in 
reporting the same improvement, following the administration of 
the antitoxin, noted in those who had advanced peritonitis, that 
is, less restlessness, less morphia needed, peristalsis resumed more 
quickly. 

In these cases, of course, as in those suffering with peritonitis, 
we give normal saline, hypodermically, continuous-drop method. 
Glucose, we believe, to be a valuable adjunct and we do not hesitate 
to give 50 per cent solution intravenously. This is not dangerous 
if given slowly. 

Miscellaneous Cases. In 5 cases of acute suppurative cholecystitis 
with temperatures and extension of the process to the peritoneum 
or pancreas, the antitoxin was given. ‘Two of these patients, in 
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addition to the acute suppurative cholecystitis, cholelithiasis and 
pancreatitis had glycosuria. In one of these, after localization of 
the process, the gall bladder was drained; for the three months after 
the removal of the stones there has been no return of the glycosuria. 
The other case, a woman who was convalescing from the extraction 
of a cataract and who gave a previous history of diabetes, suddenly 
developed acute epigastric pain, fever and vomiting. Physical signs 
showed a tender mass in the epigastric and hypochondriac region 
(right). The blood sugar was 286 mg. per 100 cc. A diagnosis of 
subacute cholecystitis and acute pancreatitis was made, but opera- 
tion was not advised because of the poor myocardium and associated 
glycosuria. Ochsner treatment was instituted and perfringens 
antitoxin given. Within thirty-six hours, the mass became smaller 
and she improved generally. Thirty-six hours before death she 
retained fluid, peristalsis was resumed and she was not distended. 
Her heart, however, did not react to the usual measures and she 
died on the fifth day. 

One case in this series stands out prominently and substantiates 
the contention that the serum is beneficial to certain toxemias: 
A woman aged fifty-three years, who six years previously had had a 
resection of the ascending colon for carcinoma was sent to the 
hospital with a carcinoma of the rectum. A colostomy was done, 
the growth was radiated and the patient sent home. She was 
admitted three weeks later and a Kraske operation done. The 
posterior wound healed well but pus drained from the tube which 
extended from the stump of the inverted sigmoid to the anus. On 
the tenth day following operation, she developed delirium and 
homicidal tendencies. The usual sedatives were of no avail and 
it was decided to send her home thinking that the change might 
improve her mental condition. She continued to get worse and 
then it was recalled that there had also been delirium in several 
other cases of resection of the rectum where the perirectal tissue 
became infected, so perfringens antitoxin was suggested. This was 
given intravenously with almost immediate relief. In about ten 
days, she had another relapse was relieved by a small dose given 
intramuscularly. Michel mentions that Delbet, Robineau and 
Lardennois have used it in operations for cancerous rectum in which 
so often the perineal wound becomes gangrenous. 

In another case on whom the senior author operated for volvulus 
of the ileum, the patient, a woman aged forty years, had had colitis, 
usually 16 to 18 bowel movements daily. Following the adminis- 
tration of the antitoxin the bowel movements were reduced from 
one to three daily. We are not prepared to say whether this is a 
result of the perfringens antitoxin or of the operation for the obstruc- 
tion. 

In addition to the administration of perfringens antitoxin, all 


| 


102 BOWER, CLARK: BACILLUS WELCHII ANTITOXIN 


cases were given the usual ante- and postoperative treatment 
generally employed in these cases, for example, hypodermoclysis. 
The studies in the laboratory have so far been confined to fre- 
quent leukocyte counts and differentials, before and after the admin- 
istration of the antitoxin and to isolation of Bacillus welchii from 
various sources. All cases except one so studied showed an imme- 
diate rise in total leukocytes, averaging 16 to 25 per cent. In 


1 case of perforated gangrenous appendix, in which Bacillus welchii 


was isolated from the appendix, they rose from 10,300 before oper- 
ation to 25,750 eight hours after operation and the administration 
of the antitoxin. There was a corresponding increase in the per- 
centage of polymophonuclear leukocytes, averaging 5 to 7 per cent. 
In only 1 case was there a drop in the total count and percentage 
of polymorphonuclears. This occurred in the case suffering with 
cholecystitis and subacute pancreatitis. She showed 18,200 leuko- 
cytes with 94 per cent polymorphonuclears before the antitoxin 
and 14,850 and 81 per cent eight hours later. Death occurred on 
the fifth day but apparently the intraibdominal condition was not 
the cause. 

So far we have been able to isolate Bacillus welchii in this series 
from the following locations: (1) The vomitus in cases of intestinal 
obstruction; (2) fecal contents in a strangulated Meckel’s diver- 
ticulum, showing beginning gangrene; (3) the draining Paul tube 
in ileostomy cases for intestinal obstruction; (4) gangrenous perfor- 
ative appendices. 

We are at present attempting to test the pathogenicity of the 
strains of Bacillus welchii isolated and to determine the presence 
or absence of toxin in the vomitus, intestinal contents and feces 
of those patients suffering from intestinal obstruction, who are 
benefited by the antitoxin. The results of this study will be 
reported in a subsequent paper. 

Conclusion. Though realizing that this number of cases is small, 
we believe that the clinical improvement of the patients, confirming 
the work of Williams, merits the favorable consideration of per- 
fringens antitoxin as a therapeutic agent of probable value in acute 
intestinal obstruction and peritonitis associated with toxemia. 
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STUDIES OF THE NITROGEN ELIMINATION. 
I. THe Resmpuat NirroGEN FRACTION IN THE URINE.* 


By WinteR Rowe, 
AND 


BERNARD EMERSON Proctor, Pu.D., 
BOSTON, MASS. 


(From Evans Memorial and Massachusetts Institute of Technology.) 


In the course of long series of investigations by one of us, the early 
results of which have been in part reported elsewhere,! the fact 
was frequently remarked that in a large number of disease states 
the undetermined or “residual” fraction of the urine nitrogen far 
exceeded, in relative amount, the values frequently demonstrated 
to obtain in so-called normal urines. Obviously, this could arise 
from an undue increase of substances normally present in small 
amount, from the appearance in the urine of foreign nitrogen con- 
taining materials of unknown composition, or from both causes 
operating simultaneously. The present study was undertaken to 
resolve this question and ascertain, if possible, the quantitative 
composition of this fraction. 

The nitrogen content of the urine represents the summation of 
the principal end results of protein metabolism. True, other chan- 
nels of elimination exist, and in certain highly exceptional cases 
the output through them may assume appreciable magnitudes. 
Graham and Poulton? found as high as 0.2 gm. of nitrogen in the 
twenty-four-hour collection of perspiration with febrile cases, and 
in the anurias of various origins the skin may assume a slight com- 
pensatory activity for the renal failure. Fecal nitrogen derives 
from many sources but few of which are expressions of true meta- 
bolic processes. The respiratory exchange presumably plays no 
part in the elimination of nitrogenous end products of protein 
metabolism. Thus, the urine contains the dominant fraction of 
the protein wastes, and it assembles, in its numerous constituents, 
the end products of the large number of intermediate metabolic 
processes deriving from individual portions of the protein molecule. 
Of this numerous company, certain products stand out as of recog- 
nized importance, and the determination of these in both absolute 
and relative measure constitute what is usually designated as the 
nitrogen partition. The constituent members of this formula may 
be briefly defined as follows: (a) The total nitrogen as the basis 


* This study is drawn from the dissertation presented by B. E. Proctor in partial 
fulfilment of the requirements for the degree of Doctor of Philosophy at the Massa- 
chusetts Institute of Technology, January, 1927. 
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for establishing the partition formula; (b) urea; (c) ammonia; 
(d) creatinin; (e) uric acid, and (f) the undetermined or residual 
fraction. Of these, the urea reflects directly changes in the level 
of the protein metabolism; the ammonia, a defense mechanism 
against loss of fixed alkali, which diminishes with the increase in 
the CO, combining power of the plasma and disappears, as has 
been shown by Fitz and van Slyke,* when this latter equals a value 
of 80 volumes per cent of carbon dioxid. Nash and Benedict‘ have 
demonstrated ammonia formation as a selective function of the 
kidney. Creatinin, of endogenous origin, has been shown by Folin® 
to be a constant, and is regarded by him (Folin and Denis)* as an 
index of general tissue metabolism although Myers and Fine’ iden- 
tify it primarily with that of the muscles. Uric acid, the end 
stadium of purin metabolism in man (also certain anthropoid apes 
and the Dalmatian coach hound),* derives both from endogenous 
and exogenous sources (Folin,> Mendel and Stehle,® Lewis and 
Doisy,!° Host," Graham and Poulton”) and possibly through syn- 
thesis as well (Graham and Poulton,” Harding and Young"). 

The difference between the summation of these four factors and 
the total nitrogen is severally designated as the residual or unde- 
termined nitrogen. This moiety is a composite of a high degree 
of complexity. Certain of the constituents such as hippuric acid 
and “‘indican”’ (indoxy] potassium sulphate), have been isolated and 
their composition determined. Others are known to have a common 
nitrogen-containing group, as the various amino-acids. Yet others 
again, like the series of proteic acids, are ill-defined entities, deriving 
in no small measure from the isolation and analysis of highly impure 
materials of unknown composition. As the major thesis deals with 
the incidence and amount of certain of these, detailed consideration 
may be left to a more appropriate place in the body of the paper. 

Prior to the appearance of Folin’s fundamental paper (loc. cit.), 
the literature contained records only of partial analyses (see Kohn"), 
and in many cases the inaccuracy of the methods employed impairs 
their significance. Recorded in the literature are other studies of 
the nitrogen partition dealing with certain other influences. Among 
these may be noted: (1) Low-protein intake (Zeman, Kohn and 
Howe,!® Robison"); (2) exercise (Campbell and Webster!”); (3) 
racial difference (Campbell'*); (4) sleep (Campbell and Webster 
(loc. cit.), Kleitman’*) ; (5) febrile states (Graham and Poulton,?) and 
(6) the administration of thyroxin (Boothby, Sandiford and Slosse?®). 
With the exception of the third and sixth, all of these factors produce 
a slight upward tendency to the residual fraction. Even today 
the number of recorded studies on normals is small. As the estab- 
lishment of the normal formula is implicit in the consideration of 
departures from this standard, a group of reliable figures are col- 
lected in Table I. 
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TABLE I.—THE NORMAL NITROGEN PARTITION. 


NoRMALS. 
| Partition (per cent). 
Total 

No. of 2 Creat- Am- Uric | Resid- 
Observers. cases. (gm.). | Urea. inin. monia. | acid. ual, 
eee 30 16.00 | 87.5 3.6 4.3 0.8 3.8 
Matthews” . .. . 25 11.30 | 82.3 5.9 4.3 1.8 5.7 
Long and Gephart” . .| 201 10.08 | 81.9 6.3 4.2 17 5.9 
Average (weighted) .. 256 10.88 | 82.6 6.0 4.2 1.6 5.6 
Rowe and Proctor . .| 107 | 10.97 | 84.6 4.5 2.9 1.9 6.1 
Total average (weighted) | 363 | 10.91 | 83.2 5.6 3.8 i 5.7 


In the main, there is a good general agreement between the 
individual data. Folin’s values are undoubtedly influenced by the 
composition of the standard dietary followed by his subjects. Our 
own figures are in close general agreement with the weighted aver- 
ages of the other observers, only the ammonia showing a departure 
of significant magnitude. This may derive from dietary differences 
determining a higher alkali reserve in our subjects, or possibly from 
a more effective method for the inhibition of decomposition changes 
during collection. In any case, the differences recorded do not 
influence disturbingly the normal standard, 

A second point of basic importance developed in Folin’s paper 
was the influence of the total nitrogen elimination on the relative 
amounts of the several fractions. As could be anticipated, lower 
values for protein level would be reflected in a diminished nitrogen 
elimination in which all of the several factors participated, with 
the possible exception of creatinin. In Folin’s study, this moiety 
was derived solely from endogenous sources and so was unaffected 
by the lowered exogenous element. But while all showed diminu- 
tion in absolute amount, the urea fraction, arising primarily from 
exogenous sources, declined far more rapidly than did any of the 
other members. The explanation lies in the fact that uric acid 
and creatinin had a large endogenous element, while the ammonia 
depended on yet another mechanism relatively independent of the 
protein intake. The residual fraction followed the trend of the 
others, so that while urea nitrogen showed a relative decline in 
amount, all of the other components registered relative increases. 
As the relation of the protein intake to the magnitude of the residual 
fraction is essential to this study, our own control results have 
been reduced to graphic form. Certain additional data are drawn 
from the work of Folin (loc. cit.). While the data show some irregu- 
larity, the upward trend of the residual fraction with lowered protein 
exchange is unmistakable. A recent study by Millard Smith* illus- 
trates the point even more clearly, though certain abnormalities 
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which formed an essential part of the study make his later values 
less comparable to the foregoing data than were those derived 
during the initial phase of the investigation. 

From the scatter diagram, it is evident that there is a roughly 
linear relationship until an elimination of 8 gm. is reached, when 
an upward tendency becomes manifest, while at the much lower 
levels of from 6 gm. downward, the upward increments define a 
more pronounced curvilinear trend. The notably high values occur 
‘only where the protein metabolism falls below the so-called “main- 
tenance level’ as defined by Sherman,” passing from the normal 
to the abnormal. 
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Fig. 1.—Relation of per cent of residual nitrogen to total nitrogen output. 


The data, as discussed above, serve first, to define the criteria of 
normal performance, and second, to measure the influence of the 
one important factor of variation which may be operative in a state 
of health. 

Equally significant to the present thesis are those changes in the 
partition formula induced by disease. As stated above, this study 
had its origin in the observation that in many endocrine diseases 
as well as in a number of conditions associated with nonendocrine 
disorders, the residual nitrogen tended to assume relative values 
superior to the conventional normal level. A collation of data 
derived from this group can be conveniently assembled in the next 


table (Table IT). 


caves 
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TABLE IIl.—INFLUENCE OF DISEASE (CHIEFLY ENDOCRINOPATHIES) 
ON THE MAGNITUDE OF THE RESIDUAL NITROGEN FRACTION. 


| Percent- 

} Nitrogen partition (per cent). age of 

| | cases 
Diagnosis. No. of | Total | | showing 
a resid- 

| ‘ ual 

| Creat- | Resid- | above 9 

inin. | ual. per cent. 


Notendocrine . ; 3.8 | 4.5 | 8.3 | 48 
Gonad (female) . | ; | 48 
Adrenal . . | ae 2 | 4. 2 | 9.3 | 56 
Pituitary 33 | 8 | 4.5 | 


Inspection of the table offers certain interesting facts. As the 
result of experience, 9 per cent has been adopted as the conventional 
boundary of normalcy. This liberal value takes due cognizance 
of the somewhat lower nutritional level of the average sick indi- 
vidual. It further recognizes that the factor in question is deter- 
mined by difference and so absorbs all of the errors intrinsic in the 
several analytical procedures. That these are compensatory in 
some degree is true, but their existence necessitates a certain elas- 
ticity in the delimination of the normal boundary. All of the groups 
show an average protein intake above a maintenance level, although 
with but one exception they fall below the value observed with the 
normal groups (see Table I). The male gonad group (chiefly cases 
deriving from castration or postorchitic sterility occurring after 
maturity) shows a general normalcy, as has already been noted by 
one of us (see Rowe?®). 

The average of the nonendocrine group is below, that of all of 
the others above, the conventional limit. It should be emphasized 
that these relatively large series were drawn from a consulting 
service, and that consequently they include an appreciable percen- 
tage of cases in the earlier stages of the several diseases. These, 
naturally, exhibit deviations of but small degree, and their inclusion 
in the computation of the averages lessens the magnitudes realized 
by the extreme cases. The trends are, however, unmistakable. The 
relative incidence of the high residual fractions is definitely shown 
in the last column. With the exception of the few male gonad 
cases,* approximately half of the patients in each series had an 
abnormally high residual fraction, and in the case of the thyroid 
group the incidence was 122 in 200 cases. 

In a briefer series of cases from which some of the immediate 
data of this study are drawn, a larger measure of selection empha- 


* Those showing high residuals were patients with some renal involvement. 
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sizes these facts, as is shown in the following table (Table IIa): 
The gonad group includes both sexes and so falls between the 
limits indicated in the larger series. 


TABLE IId.—SUMMARY OF THE NITROGEN PARTITION FORMULAS OF 
THE SEVERAL GROUPS COMPOSING THIS STUDY. 


Compos!ITIon oF Stupy 


| Nitrogen partition (per cent). 


| 
Urea. | Uric acid.| NHs. /|Creatinin.| Residual. 


| | 
Controls . . .| 107 | 10.97 | 84.6 | 1.9 | 29 | 4.5 | 6.1 
Gonad .. .| 40 9.64 | 82.2 | 1.7 | 32 | 43 | 8.6 
Pituitary. . .| 49 | 10.55 | 80.9 | 1.8 | 3.0 | 3.9 | 10.4 
Thyroid . . .| 17 | 9.13 | 79.2 | 1.8 | 3.4 | 4.2 | 11.4 


Reverting to Table II, the nonendocrine group claims attention. 
These were individuals presenting outward (clinical) evidences of 
possible endocrine disease, in whom was demonstrated an underlying 
pathology unassociated with the ductless glands. The several 
conditions in which the incidence of a high residual fraction is 
comparable to that of the endocrine groups, is given in the next 
table (Table IIb). 


TABLE I1b.—RELATIVE INCIDENCE OF A HIGH RESIDUAL NITROGEN 
FRACTION IN CERTAIN NONENDOCRINE DISEASES. 


Residual 
Diagnosis. above 9 per cent. 
Lesions of central nervous system . ...... 59 
Psychoses and psychoneuroses . ....... . 59 


Half of the group present conditions which either directly or indi- 
rectly involve the central nervous system. A discussion of the 
conditions seemingly causative in the production of a high residual 
is not pertinent to the present text; it may be stated, however, that 
in disease states where profound disturbance of metabolism is 
either causal or resultant, the tendency toward increase in the 
undetermined moiety is well established. 

With the criteria of normalcy established, and the influence of 
disease demonstrated, the results of the immediate investigation 
can next be considered. 

Method. The subjects of the present investigation were drawn 
from two sources. The normal group was composed of young men 


Diagnosis. No. of ota. 
| 

| 
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and women, chiefly students and nurses, who volunteered for the 
study. The second group, as stated above, were patients referred 
to the diagnostic service of the Evans Memorial,* for the evaluation 
of possible endocrine disease. 

Experience has shown, however, as was indicated above, that of 
the patients presenting clinical evidences of such morbidity, fully 
one-third actually derive from conditions wholly unassociated with 
diseases of the ductless glands. The nitrogen partition is but one 
of many routine procedures constituting a part of the general diag- 
nostic study shortly to be described fully elsewhere.” 

No attempt was made to control the diet of any of the subjects, 
although the hospital cases followed a regimen calculated to give 
them a protein intake superior to the maintenance level. The 
study in question was not concerned with an exact nitrogen balance 
measurement but with the relative amounts of the several constitu- 
ents, as conditioned by the widely diverse dietaries of every-day 
life. A sufficient number was studied to permit the absorption of 
natural individual differences. 

Only twenty-four-hour urine collections were analyzed, and these 
were gathered over toluene to prevent decomposition. Collections 
were completed on arising, and the full amount brought to the 
laboratory inside of two hours. 

Of the routine analytical procedures, total nitrogen was deter- 
mined by the standard Gunning modification of the macro Kjehldahl 
using both copper and potassium sulphates.?’ 

Urea was measured by Folin’s method?* with direct Nesslerization. 
For control, frequent comparisons were made with duplicates from 
which the ammonia was removed by aération before adding the 
reagent. 

Ammonia was estimated by the Folin and Macallum procedure,?® 
and creatinin by the original method of Folin.5 

Uric acid was determined by the Benedict and Franke technique,*° 
with frequent check determinations by the earlier Folin-Wu*™ 
procedure. 

These several operations defined the nitrogen partition and 
allowed the calculation of the undetermined residue. As was 
stated above, this is a highly complex mixture of substances, some 
of which have been identified with more or less authority, while 
there are others, presumably, the presence and nature of which is 
wholly unknown. 

Certain of the nitrogen-containing constituents may be considered 
more in detail. . 

(a) Creatin. This occurs in traces in normal adult urine, in 
appreciable quantities in that of growing children, menstruating 


* To all those who participated in this work, the authors take great pleasure in 
expressing their indebtedness for and appreciation of the generous codperation 
accorded them, 
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and pregnant women (Krause*), and in certain pathological states. 
Among these may be named diabetes (‘Taylor,* Rose**), arthritis 
(Pemberton and Buckman**), acidosis, Graves’ disease (Denis and 
Minot*37), and in starvation (Benedict and Dieffendorf**, Steen- 
bock and Gross**). Cameron and Gibson‘? have reported the 
presence of creatin in a large number of conditions, and McCrudden*! 
in certain growth disorders. 

(b) Allantoin. The chief end product of purin metabolism of 
all mammals except man ‘and certain anthropoid apes (v. s.) 
Wiechowski,* Ascher,“ and Schittenhelm and Wiener,** place the 
daily excretion in man as from 1 to 20 mg. 

(c) “Indican” (indoxyl potassium sulphate) is regarded as a 
measure of the extent of intestinal putrefaction, and occurs normally 
in amounts of from 4 to 20mg. Increase is noted where excessive 
putrefaction takes place from any cause. Rosenberg,*® with 
nephritics showing a very high nitrogen output, has recorded values 
to 81 mg. 

(d) Hippuric acid, the conjugation product of glycocoll and 
benzoic acid, seemingly represents the normal defense mechanism 
against the latter substance (Dakin, Lewis‘’). The diet in large 
measure determines the amount, as while the average elimination 
on a mixed diet is less than a gram, a high vegetable intake may 
determine a three-fold increase. Murlin** has shown an increase 
in pellagra. 

(e) Amino-acids, in simple or conjugate form, are normally present 
in the urine (Labbé and Bith,*® Henriques,®® Malfatti,*! Masuda,” 
Van Slyke and Levene, McCrudden and Fales,*+ Folin and Berg- 
lund.**) Normally the amount ranges from 1.5 to 3 per cent of 
the total elimination (Murlin,*® Van Slyke and Levene,® Falk and 
Hessey.*) Galambos and Tausz*’ alone place somewhat higher 
values. Definite increase has been reported in pregnancy (Murlin 
and Bailey,®*) leukemia and diabetes (Galambos and Tausz loc. 
cit.), yellow atrophy of the liver (Reid®*), tuberculous cirrhosis 
(Labbé and Bith**), cancer (Reid loc. cit.), (Van Slyke and Levene 
loc. cit.), while the last-named have observed increase also in 
arthritis and renal disorders. 

(f) Purin bases (exclusive of uric acid) are normally found in 
small quantities. Long and Gephart” showed an average of 0.7 per 
cent, and this is in accord with later observations. Diet may cause 
an increase above this value and a similar result is produced in 
leukemia.®° 

(g) Neutral Sulphur Compounds. This is a group of nitrogen- 
containing substances ranging from the thiocyanates to the ill- 
defined entities which may be grouped under the caption of the 
“proteic acids.” As this fraction forms the basis of a later com- 
munication, it need not be discussed here. 
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(h) Proteins and Protein Intermediates. With the exception of 
the so-called “nucleoprotein” of the urine, the several members of 
the first group are only found in appreciable quantities in a variety 
of disease states. As they are rémoved from the urine prior to 
the determination of the total nitrogen, they do not enter into 
present consideration. The second group is again a collection of 
materials of ill-defined composition and dubious entity. Among 
them are portions of Pfaundler’s® “colloidal nitrogen,” polypeptids 
and simple peptids, and not improbably the series of the “proteic 
acids” mentioned above. As before noted, they will be considered 
elsewhere. 

(t) Pigments. Among these may be named urochrome, urobilin, 
and uroerythrin as normally present in small amount, while in a 
large number of diseases these may be increased in amount. While 
chemical entities have been assigned to some of these (Dombrowski 
and others), it is doubtful if such observations are correct (Wilbur 
and Addis*). In addition, other pigmentary bodies may appear, 
such as urochromogen and urobilinogen, which are presumably 
precursors of the foregoing together with a variety of degradation 
products of hematin, including the characteristic bile pigments. 
There is an extensive and, in part, controversial literature dealing 
with this topic which need not be reviewed. 

From the somewhat massive list, as given above, certain selec- 
tions may be made, and equally, certain exclusions determined. In 
the first group, creatin, amino-acid nitrogen and hippuric acid, are 
all susceptible to reasonably exact determination. A rough quanti- 
tative test for indican is a routine procedure and, as before stated, 
coagulable proteins are always removed as a preliminary measure. 
The group of intermediates, the pigmentary bodies, the neutral 
sulphur fraction, lack clarity of definition on one hand, and give 
some evidences of possible interrelationship on the other. As a 
rough measure of their influence, the determination of unoxidized 
sulphur offers a means of approximation. The remaining units, 
allantoin and the residual purin bases, were omitted from the 
present study as the methods were laborious and time-consuming 
and the necessity for their inclusion remained to be demonstrated. 

Amino-acid nitrogen was determined by the macro method of 
van Slyke;* hippuric acid by that of Folin and Flanders,®* while 
the combined Folin, Benedict and Myers procedure® was selected 
for creatin. The sulphur analyses will be considered in a later 
paper. 

The data derived from this group of analyses can be presented 
most compactly in tabular form. That the limits of variation may 
be seen, both maximum and minimum values are included with the 
group averages. 

As all of the urines, except those of the controls, were selected 
for their high residual nitrogen content, the percentages were higher 
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than in the preceding tables. Taking the values of the control 
group as a standard, it is apparent that the nutritional level shows 
the nonsignificant variations of less than +10 per cent. The resi- 
dual fractions in the disease groups are substantially double that 
of the control (+87 per cent in the gonad to +120 per cent in the. 
pituitary). The amino-acid fraction in absolute amount is from 
50 to 100 per cent higher in the abnormal than in the normal moiety. 
Creatin shows some very interesting relationships. ‘The nonendo- 
crine series are above the controls by 4 mg., and the pituitary some 
three times as much. The gonad and thyroid groups, however, are 
respectively seven and ten times the normal elimination. With 
the hippuric-acid fraction, while all the disease groups show an 
upward trend, it is commonly of the order of 50 per cent, and in 
the thyroid series but half this amount. 


TABLE III.—PARTIAL ANALYSIS OF THE RESIDUAL NITROGEN 


FRACTION. 
Not 
Group. Control. | Gonad. | Thyroid. | Pituitary.|endocrine. 
Number of cases .... . 16 5 21 21 
Total nitrogen, average (gm.) . .| 9.97 9.54 9.47 | 10.64 | 10.95 
Residual nitrogen, average (per cent)| 6.49 | 12.11 | 13.60 | 14.28 | 13.68 
Substance— Datum. 
Amino-acid nitrogen: 
Maximum (per cent) §.04 6.06 7.28 9.10 7.44 
Minimum (per cent) 2.14 1.16 | 2.64 1.95 2.04 
Average (per cent) 2.92 4.54 4.71 5.50 4.87 
Average (gm.) 0.291 | 0.483 | 0.446/ 0.585 0.533 
Creatin nitrogen: 
Maximum (per cent) 0.24 1.19 1.70 1.18 0.68 
Minimum (per cent) 0 0 0 0 0 
Average (per cent) 0.06 0.46 0.62 0.18 0.09 
Average (gm.) | 0.006 | 0.044; 0.059 0.019; 0.010 
Hippuric acid nitrogen: 
Maximum (per cent) 1.06 1.83 1.09 2.41 1.26 
Minimum (per cent) 0.32 0.20 0.37 0.42 0.30 
Average (per cent) 0.54 0.84 0.72 0.79 0.72 
Average (gm.) . . . . .| 0.054} 0.080/| 0.068 | 0.084 | 0.079 
Total of above (percent) .| 3.52 5.84 6.05 6.47 5.68 
Residual (per cent) 6.27 7.55 7.81 8.00 


| 


Summating the several factors, it is patent that the final resi- 
duum of the disease groups definitely exceeds that of the controls. 
Further, if it were assumed that the undetermined factors showed 
an increase proportionate to those recorded in the table (a by no 
means warranted procedure) there would still remain an amount 
unaccounted for which ranges from 1.34 per cent in the gonad group 
to 3.22 per cent in the nonendocrine. In other words, the present 
study fails to resolve the question although it shows that a portion 
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of the residual increase is due to an added elimination of substances 
normally present. The study may be briefly summarized as follows: 

Summary. 1. It has been shown that in certain disease states, 
that portion of the urine nitrogen which remains after the urea, 
uric acid, ammonia, and creatinin fractions have been deducted 
from the total, definitely exceeds the limits characteristic of normal 
urines. 

2. The influence of lowered levels of protein metabolism has been 
noted. 

3. Ina series of cases including both normal controls and a variety 
of disease conditions, the amino-acid, hippuric acid, and creatinin 
fractions have been determined. 

4. While cases showing high residuals all record increases in the 
several additional constituents, the total of the latter leaves still 
an undetermined fraction to be accounted for. 

5. Gonad and thyroid failures show very large increases in the 
creatin output, an increase that is expressed only as a tendency in 
the pituitary group. 
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STUDIES OF THE NITROGEN ELIMINATION. 
II. THe SutpHur Parrtirion.* 


By ALLAN WINTER Rowe, Pu.D., 


AND 


BERNARD EMERSON Proctor, Pu.D., 
BOSTON, MASS. 


(From Evans Memorial and Massachusetts Institute of Technology.) 


In a recent paper! the authors have considered the source of the 
increase in the residual fraction of the urine nitrogen which occurs 
in a variety of pathologic states. Analysis of the known components 
of this fraction led to the selection of the amino and hippuric acid 
and creatin moieties for investigation. In the several disease groups 

* This study is drawn from the dissertation presented by B. E. Proctor in partial 


fulfilment of the requirements for the degree of Doctor of Philosophy at the Massa- 
chusetts Institute of Technology, January, 1927. 
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studied, all of these constituents demonstrated significant increase 
over the equivalent elimination of the normal controls. In no 
instance, however, did the combined increments of the three factors 
account for the differences in the total residual fraction demonstrated 
to exist between the normal and the several disease groups. 

Among other putative or established constituents of the urine 
which may or do contain nitrogen, several groups are noted in which 
sulphur in unoxidized form is stated likewise to be present. In 
this category fails (a) the so-called “neutral sulphur” group which 
includes not only thiocyanates and taurin derivatives, but also the 
ill-defined ‘‘oxyproteic acid” series, (b) certain of the urine pigments, 
and possibly (c) protein intermediates which are not coagulable by 
heat (polypeptids and simple peptids). 

Proteic Acids. In a series of papers?*:4:5:®»7, which appeared 
some twenty-five years ago, a number of related compounds were 
described which are usually designated as the “oxyproteic acid” 
group. Properties were described and partial analyses of the nitro- 
gen and sulphur content given. Later investigations®:%'!° cast 
doubt on these analyses and even on the existence of the several 
substances as originally described but as recently as 1925, Bond- 
zynski," one of the original investigators, ‘has reaffirmed his views. 
At the present time it is safe to say that the existence of the members 
of the proteic-acid group as chemical entities remains to be demon- 
strated. 

While the sulphur of the urine undoubtedly derives from many 
sources, its principal origin, as shown by Folin,” lies in the sulphur 
of the protein molecule. This author, following the conventional 
separation of sulphur containing end products into three fractions, 
has shown the influence on each of changes in the level of protein 
metabolism. The greater part of the element is eliminated in 
oxidized form (sulphate) either as an electrolyte or conjugated with 
certain organic radicals. 

Without straining the analogy, the inorganic sulphate may be 
said to correspond to the urea, it constituting the major portion 
of the sulphur elimination and reflecting, most significantly, changes 
in the level of protein metabolism. The ethereal—or better— 
conjugate sulphates simulate ammonia in that they may serve the 
emergency function of protecting the body against phenolic waste 
products. The marked increase observed in intoxications with 
phenols suggests the analogous rise in ammonia in response to 
ketosis. The neutral sulphur fraction, in its elimination relation- 
ship, simulates creatinin, and less definitely, uric acid. Under 
ordinary conditions the sulphur output is of the order of 1 to 1.5 gm. 
(as sulphur) *, but heavy protein ingestion may increase this amount 
several fold. The ordinary division of the element into its several 


* A usual convention is to report sulphur as the anhydride (SOs). For the present 
purpose, the designation of sulphur, not as the anhydride but as S seems preferable. 


| 


116 ROWE, PROCTOR: STUDIES OF NITROGEN ELIMINATION 


fractions with both high and low-protein intake can be shown most 
compactly in the following table modified from Folin (loc. cit.): 


TABLE I.—THE INFLUENCE OF LOWERED SULPHUR ELIMINATION ON 
THE SULPHUR PARTITION FORMULA (FOLIN). 


Total sulphur (S) . . . . . . 41.456 gm. 0.304 gm. 
Inorganic . . . 1.308 = 90 _ percent 0.184 = 61 per cent 
Conjugate. . . 0.076 = 5+ percent 0.040 = 13 per cent 
Neutral . . +. 0.072 = 5-— per cent 0.080 = 26 per cent 


In a recent paper by Smith," results at a still lower protein level 
are recorded and confirm the general tendency shown above. 


TABLE Id.— RELATION OF TOTAL TO NEUTRAL SULPHUR AT DIFFERENT 
LEVELS OF SULPHUR ELIMINATION (SMITH). 


Total nitrogen. Total sulphur (S) Neutral sulphur 
(gm.). (gm.). (gm.). (per cent). 

3.23 0.074 29.6 
to to to to 


* Average of eleven days. 


The very low absolute level of neutral sulphur shown on the day of 
lowest intake, and the equally high values, 0.126 gm., recorded on 
the second and third day (not given in table) after resuming a main- 
tenance protein ingestion, possibly reflect abnormalities intrinsic in 
certain conditions of the test. The intermediate stadia, however, 
are comparable with Folin’s observations and in substance agree 
with them. 

While under ordinary conditions the neutral sulphur fraction 
shows a tendency toward constancy in health, in certain pathologic 
states changes have been recorded. Salomon and Saxl'* have 
reported increase with malignant neoplasms, though their findings 
have been questioned by Stadtmiiller and Rosenbloom." 

The sulphur content of the several substances under discussion 
is by no means established. Not only do the nitrogen-sulphur ratios 
vary in the individual units but, as already stated, the actual 
presence of sulphur in some of them is disputed. Waiving dialectic, 
it was felt that if notable increase in this sulphur fraction could be 
demonstrated, a lead for further investigation would be developed 
that might offer a solution of the problem. 

Method. The same general groups of subjects were used in this 
study although each unit varied somewhat in its individual com- 
position, Nitrogen partition examinations were carried out on 
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TABLE II.—NITROGEN AND SULPHUR VALUES FOR THE INDIVIDUAL 
MEMBERS OF EACH DIAGNOSTIC GROUP. 
Total N: Residual N: Total “S’” Neutral 
(gm.). 


3 Group. Number. (gm.). (per cent). (gm.) 
1 7.54 8.4 0.652 0.056 
2 9.71 7.2 0.843 0.060 
3 10.65 6.0 0.998 0.068 
I. Controls 4 9.35 4.9 0.861 0.057 
5 7.41 5.4 0.721 0.048 
% 6 8.72 5.6 0.827 0.065 
; 7 16.40 7.4 1.820 0.107 
Average ... . 9.97 6.4 _ 0.960 0.066 
&! 9.49 10.2 0.891 0.058 
2 9.39 14.3 0.826 0.078 
3 14.63 10.8 1.371 0.077 
4 9.36 10.8 0.923 0.061 
10.13 10.9 0.762 0.047 
6 6.75 12.6 0.592 0.097 
7 6.56 12.8 0.624 0.117 
8 9.57 16.4 0.890 0.101 
| 9 11.74 11.7 0.809 0.066 
9.75 12.3 0.854 0.077 
1 10.05 15.2 0.902 0.070 
2 7.08 8.8 0.540 0.037 
6.19 9.1 0.418 0.050 
. 4 10.79 20.4 0.869 0.112 
5 13.25 11.7 1.010 0.095 
Average ... . 9.47 13.0 0.748 0.073 
1 10.40 12.2 0.950 0.080 
2 9.25 15.9 0.734 0.074 
3 6.61 10.3 0.517 0.047 
IV. Nonendocrine . 4 15.24 11.6 1.170 0.043 
5 13.30 14.7 1.520 0.037 
6 15.29 14.1 1.385 0.057 
7 9.90 18.2 0.871 0.090 
Average ... . 11.43 13.9 1.021 0.075 
1 10.24 16.5 0.845 0.100 
2 5.90 5.1 0.320 0.033 
V. Unclassified endocrine; 3 6.69 12.9 0.581 0.047 
4 11.98 13.8 1.005 0.107 
5 9.40 10.8 0.789 0.070 
Average ... . 8.84 11.8 0.708 0.071 
1 7.76 13.4 0.705 0.037 
2 14.27 22.1 1.291 0.151 
3 14.23 17.0 1.353 0.098 
4 8.29 12.5 0.580 0.053 
5 10.50 14.0 0.941 0.104 
6 7.44 18.4 0.749 0.044 
7 12.07 14.8 0.904 0.081 
8 13.80 11.6 1.010 0.063 
9 9.57 10.0 0.819 0.091 
VI. Pituitary . . . 6.09 7.4 0.578 0.047 
11 10.82 11.2 1.072 0.060 
12 10.00 15.9 0.910 0.053 
13 10.64 17.2 0.718 0.084 
14 13.12 9.8 1.246 0.074 
15 10.57 14.1 0.738 0.067 
16 6.41 13.5 0.608 0.077 
17 16.38 13.0 1.478 0.054 
18 14.14 12.2 1.500 0.081 
| 19 8.20 6.1 0.527 0.054 
a 10.75 13.4 0.933 0.072 


| 
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twenty-four-hour urines, and with exception of the control group, 
cases were selected in whom a high residual fraction was demon- 
strated. For the sulphur analyses, the total sulphur was determined 
by the method of Benedict" as modified by Denis,!7 total and inor- 
ganic sulphate by those of Folin.'* The neutral sulphur is deter- 
mined by the difference between total sulphur and total sulphur as 
sulphate; the conjugate fraction, by subtracting the inorganic from 
the total sulphate. Two of the three final quantities are thus 
determined by difference, but the proven accuracy of the methods 
involved lends confidence to the amounts recorded. The signifi- 
cant data of the series are given in the next table (Table II). 


TABLE II@.— COMPARATIVE SULPHUR PARTITION FORMULAS FOR THE 
SEVERAL DIAGNOSTIC GROUPS. 
Inorganic Conjugate 
sulphate sulphate Neutral ‘“‘S”’ 
(per cent). (per cent). (per cent). 


I. Control 

II. Gonad 
III. Thyroid . 
IV. Nonendocrine 
V. Unclassified . 
VI. Pituitary . 


Certain relationships are at once apparent. As might be anticipated, 
a rough proportionality exists between the “‘N” and “S” elimination, 
with an average ratio of 100 to 8.6.* 

In each of the disease groups, the neutral “S” fraction is superior 
to that of the control. The increase is of very moderate amount, 
however (an average of +12.5 per cent) in comparison with the 
residual nitrogen values which, in the disease groups, are about 
double that of the normal controls. As the sulphur containing 
moiety is so indeterminate in composition, the influence on the 
nitrogen, connoted by the sulphur increase, can at best be but 
roughly approximated. If the assumption be made that all of the 
residual nitrogen after deducting the amino and hippuric acids and 
creatin contribution is united to sulphur (an assumption that is 
certainly in excess of the fact), then in the control group 0.296 gm. 
of nitrogen is combined with 0.066 gm. of sulphur. 

From this ratio it is easy to calculate the nitrogen equivalents of 
the sulphur content of the urines of the disease groups. The aver- 
age results are collected in the next table. Undetermined nitrogen 
is that amount remaining from the total after deducting urea, uric 
acid, ammonia, creatinin, creatin, hippuric acid, and the amino-acid 
fraction. 


* The characteristic curve passed through the scatter diagram obtained by plot- 
ting ‘‘N” against “‘S’”’ is equally representative of Smith’s data and coincides with 
Folin’s lower figure. The latter’s high value lies slightly at one side but not so far 
away as are individual observations in the scatter diagram. 


5.5 6.9 | 
6.9 9.0 
{ « = 5.6 7:3 
. 4.2 5.8 10.0 
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TABLE II. —CALCULATED NITROGEN EQUIVALENT OF NEUTRAL 
SULPHUR INCREASE AND FINAL UNDETERMINED 
NITROGEN FRACTION. 


Neutral “‘S.” 
Undeter- Nitrogen 
Group. | mined equivalent 
nitrogen Amount Increase (gm.). 
(gm.). | (gm.). (per cent). 


. ... . | 0.345 0.285 
0.073 .6 | 0.327 0.390 
Pituitary 0.072 0.323 0.563 


Nonendocrine . . . . .| 0.920 0.075 ; 0.336 | 0.584 


Even with the liberal assumption made above, it is evident that 
the sulphur-containing compounds included in the undetermined 
nitrogen fraction cannot.explain the increase observed in disease. 
While there is a slight increase, as noted above, there is an amount 
of nitrogen ranging roughly from 3 to 6 per cent of the total elim- 
ination that is yet to be accounted for. As was stated in the first” 
paper, allantoin, the residual purin bases, and possibly some of the 
pigments (urorosein for example), remain to be accounted for. From 
such figures as are obtainable in the literature, however, it seems 
highly improbable that they can account for the appreciable amount 
of nitrogen which now remains as the final residual.* 

Under these circumstances, it seems warranted to conclude that 
the high residual nitrogen observed in certain disease conditions is 
produced not only by increase in substances normally present in 
relatively small amount, but by the appearance of additional nitro- 
gen-containing material of unknown composition and origin. This 
latter phase of the problem is now under investigation. 

Summary. 1. Our further study of the nature of the residual 
nitrogen fraction has been concerned with the ill-defined group of 
materials which possibly contain sulphur in an unoxidized state. 

2. Analysis for the neutral sulphur content shows an increase in 
this fraction in certain disease conditions above the level shown by 
the controls. 

3. In no case, however, is this increase commensurate with the 
increase observed in the undetermined nitrogen portion of the same 
urines. 

4. From this, it seems evident that the high residual nitrogen 
fractions observed in certain disease states derive not only from 
increase in known materials usually present in small amount, but 


* Ross’s!® value of 139 mg. of urorosein in a case of dementia precox would 
account for but 11 mg. of nitrogen, a very inconsiderable part of the undetermined 
residue. 
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also from the appearance of nitrogen-containing material of unknown 
origin and composition. 
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Wuat You SHoutp Know Asout Heart By Haroip 
E. B. Parner, M.D., Assistant Professor of Clinical Medicine, 
Cornell University Medical School. Assistant Attending Physi- 
cian, New York Hospital. Pp. 120; 2 illustrations. Philadelphia: 
Lea & Febiger, 1928. Price, $1.50. 


To the average person heart disease means but one thing; certain 
and sudden death. One of the purposes of this book is to offset this 
fallacious idea and to acquaint the nonmedical public with the true 
nature of heart disease: its causes, its manifestations, its recogni- 
tion, its treatment and its prevention. Its other declared purpose 
is to enable those who suffer to better understand the nature of 
their affliction and consequently to coéperate more intelligently in 
their own treatment. 

The subjects selected for discussion, their arrangement, and above 
all, the brevity, clearness and compactness of their presentation go 


‘far toward accomplishing the purpose of this very timely little 


volume. T. McM. 


ELEMENTs OF PuysioLocy. By Ernest G. Martin, Pu.D., and 
Frank W. Weymouts, Pu.D., Professor and Associate Professor 
(respectively), Department of Physiology, Stanford University, 
California. Pp. 784; 133 Illustrations. Philadelphia: Lea & 
Febiger, 1928. Price, $8.00. 


THE authors have produced an interesting book, in which general 
and special physiology are correlated. The treatment of the sub- 
ject is original, clearly written and remarkably well up to date. 
Many parts of the subject matter have, however, been dealt with 
in mere outline; for instance, the principles of electrocardiography 
are sketched and examples are figured but the information given 
would have to be amplified to enable this subject to be really grasped. 

We recognize, of course, the sometime insuperable difficulties 
imposed by perhaps necessary limitations of space. The subjects of 
hearing and vision are well treated in more than usual detail. The 
book contains a good selection of references; it should be really 
valuable, particularly for biology students. H. B. 
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THe Norma Diet. By W. D. Sansum, M.S., M.D., Director of 
} the Potter Metabolic Clinic, Department of Metabolism, Santa 
a Barbara Cottage Hospital, Santa Barbara, Calif. Second edition. 
| Pp. 136. St.Louis: C.V. Mosby Company, 1927. Price, $1.50. 


Mvcu useful information on food chemistry, body requirements 
‘i in terms of various food fractions, minerals, vitamins and calories. 
it There are submitted sample diets for normal requirements as well 
as for the treatment of obesity. So many writers on dietetics are 
prone to ride hobbies, and in this particular instance citrous fruits are 
the favorites— perhaps a pardonable error in a Californian. At all 
events California growers of citrous fruits are recommending the 


book! R. K. 


Heart AND Arauetics. By Deurscn, Privatdocent in 
Internal Medicine at the University of Vienna; and Emit Kaur, 
Assistant at the Heart Station in Vienna. English translation by 
Louis M. WarrFIELp, A.B., M.D., formerly Professor of Internal 
Medicine, University of Michigan. Pp. 187. St. Louis® The 
C. V. Mosby Company, 1927. Price, $2.50. 


Turs little book is really a monograph dealing with the effect of 
athletics on the size of the heart. The authors have taken excellent 
advantage of their opportunity to make roentgenographic studies 
on large numbers of athletes and to continue observations on some 
of the athletes over a period of years. 

There have been remarkably few acceptable investigations of the 
effect of athletics on the heart. This excellent contribution is, 
therefore, highly welcome. The translator justly remarks that the 
conclusions have been reached after most critical study and represent 
the best opinion on this question to date. 


PuysicaL DraGNosis. By Ricuarp C. Casot, M.D., Professor 
of Medicine in Harvard University. Ninth edition. Pp. 536; 
6 plates and 279 figures. New York: William Wood & Co., 1927. 


In the present edition of this well-known book the sections on 
tuberculosis and blood have been revised and many changes have 
been made in the chapters on cardiovascular disease. 

The book deserves to continue holding its enviable position as a 
text on physical diagnosis. The choice and arrangement of material, 
clarity of style, directness of statement, excellence of illustration 
and independent point of view all commend themselves to the criti- 
cal reader. This is one of the books which should be in the library 
of every practising physician. C. W. 
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Ker’s MANvAL OF FEvErs. Revised by CLAUDE RUNDLE, Medical 
Superintendent, City Hospitals and Sanatorium, Fazakerly, 
Liverpool. Third edition. Pp. 346; 6 illustrations. New York: 
Oxford University Press, American Branch, 1927. 


THE content of this book comprises a discussion of the following 
diseases: measles, rubella, scarlet fever, smallpox, vaccinia, chicken- 
pox, typhus fever, enteric fever, diphtheria, erysipelas, whooping 
cough, mumps and cerebrospinal meningitis. It will be found useful 
by those who wish to become skilled in the diagnosis and treatment 
of these diseases. 

The author’s general text has been retained except for such 
revision as has been considered necessary due to the advance in 
knowledge of certain diseases, notably scarlet fever. The recent 
work on the serum treatment or erysipelas is not discussed. 


C. W. 


Max Von PErreNKOFER. By Erskine Hume, M.D., 
Dr.Pu., LL.D., Masor, M.C., U.S. A. Pp. 142; 8 illustrations. 
New York: Paul B. Hoeber, Inc., 1927. Price, $1.50. 


A REPRINT from the Annals of Medical History, which even 
without the valuable preface and numerous other additions, is well 


worth a place on the shelves of those historically inclined. This 
rapidly growing series of pocket biographies of Hoeber’s (cp. Ries- 
man’s Sydenham) meets so many modern requirements that it is 
having a deserved success. The present volume is especially in- 
teresting in reviewing Pettenkofer’s important though incorrect 
views on cholera and typhoid fever, and his achievements in sanita- 
tion and metabolism, etc., great enough to assure him a place in the 
ranks of great scientists and recent enough to have occurred in the 
lifetime of many of our readers. E. K. 


THE ConQuEst OF DisEasE. By TuurMan B. Rice, A.M., M.D., 
Assistant Professor of Sanitary Science, Indiana University School 
of Medicine. Pp. 363; 62 illustrations. New York: The Mac- 
millan Company, 1927. Price, $4.50. 


Tuts book is written largely in nontechnical language and in an 
interesting style. It presents modern scientific information con- 
cerning the transmissible diseases. The advances in disease pre- 
vention are emphasized by comparing the past with the present 
methods. The book should have a large field of usefulness, since it 
will be found interesting by the laity as well as by medical students 
and physicians. J. S. 
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BEDSIDE D1aGnosis. By AmeErRiIcAN AuTHORS, edited by GEORGE 
Buium_er, M.D., Clinical Professor of Medicine, Yale University, 
School of Medicine; Attending Physician to the New Haven 
Hospital. Three volumes. Separate desk index volume free. Pp. 
2820; 890 illustrations. Philadelphia: W. B. Saunders Com- 
pany, 1928. Price, $30.00 a set. 


_ Tue title of this valuable three-volume work is admittedly a 
misnomer, as the editor allows in the preface that “it would be 
ridiculous to pretend that these (laboratory methods) are not of 
the greatest value in diagnosis in many instances.” They are with 
propriety frequently referred to in appropriate places and effort made 
to give a proper evaluation of their relative value. Thus Diseases 
of the Circulatory Organs is happily introduced by a 79-page sec- 
tion on instruments and “aids of precision” in diagnosis. ‘The title 
of the work them, seems to have been selected rather to emphasize 
“the importance of observation by the unaided senses” or at most 
when aided by a few simple instruments, and to counteract the ten- 
dency to overrate the new and complicated methods and under- 
rate the old and simpler methods of diagnosis. By not adhering too 
closely to the title, the scope of the book is considerably increased and 
its desirability enhanced. If it incidentally appeals to a larger circle 
of possible buyers, it may still be of use in leading the ultra practical 
to a profitable understanding of the very thing they fight shy of, even 
though accuracy may have been strained to emphasize a point of 
view or attain an ulterior end. 

“Diagnosis” is here considered as the recognition of disease in 
its widest sense—not the mere pinning on of the correct label. For 
instance, pneumonia, the first disease discussed, has a paragraph 
on etiology, 2 pages on history, paragraphs on T.P.R. and Roentgen 
ray examination, 1 page on laboratory examinations, 2 on physical 
diagnosis and 2 on differential diagnosis. Undulant fever and 
plague, on the other hand, each of which incidentally receive three 
times the space occupied by pneumonia, are treated in much the 
same way as they would be in a “system” of medicine, except for 
the omission of a section on treatment. The diagnosis of diseases 
of the nervous system is preceded by 228 pages on its anatomy and 
physiology —doubtless highly instructive, but of questionable appro- 
priateness in a work on bedside diagnosis. 

Diseases are considered under twenty headings: Infections; 
intoxications; dietary deficiency; allergic; physical agents; metab- 
olism; developmental; diseases of the locomotor system; digestive 
system; liver, gall bladder and bile ducts; pancreas; peritoneum; 
bronchi and lungs; mediastinum; circulatory organs; bloodvessels, 
blood, blood-forming organs, lymph glands and spleen; urinary; en- 
docrine and nervous systems. While such a division has the sanction 
of usage, the employment of such varied classifications (etiologic, 
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pathogenetic, anatomic) produces some confusion, here mitigated 
by a “free” desk index volume. As is to be expected with 64 
authors—even though all American—there is considerable variation 
in the method of treatment and the standard maintained in the 
different sections. 

The illustrations are good (especially in the endocrine section), 
the format pleasing and reasonably free from typographic errors. 


LocaL ANESTHESIA. By G£éza pE TaxkAts, M.D., M.S., Assistant 
Professor of Surgery, Northwestern University Medical School. 
Pp. 221; 117 illustrations. Philadelphia: W. B. Saunders 
Company, 1928. Price, $4.00. 


In this small book the author presents in didactic form the present- 
day methods that have proved safe and satisfactory. He claims no 
originality, and states that he has drawn extensively on the material 
obtained from larger works on the subject. It is an excellent handy 
working reference in that it is concise, well illustrated and free from 
the confusion of many references, some good, many bad. It is an 
admirable little work, equally valuable to the senior and junior 
surgeon as well as the student. E. E. 


BOOKS RECEIVED. 


New Books. 


Gynecology for Nurses. By Harry Sturceon Crossen, M.D., F.A.C.S. 
Pp. 281; 365 illustrations. St. Louis: C. V. Mosby Company, 1928. 
Price, $2.75.* 

Studies in the Psychology of Sex. Vol. XII: Eonism and Other Supple- 
mentary Studies. By Haveiock Exuis. Pp. 539. Philadelphia: F. 
A. Davis Company, 1928. Price, $5.00.* 

Dental Infection and Systemic Disease. By Russeti L. Haven, M.A., 
M.D. Pp. 165; 63 illustrations. Philadelphia: Lea & Febiger, 1928. 
Price, $2.50.* 

International Medical Annual, Forty-sixth Year, 1928. Pp. 574; 53 illus- 
trations. New York: William Wood & Co., 1928. Price, $6. 00. As in 
perme volumes, from which this does not ’ materially differ, a concise 

ut comprehensive survey of recent medical advances is to be "found. 


Folklore of the Teeth. By Luo Kanner, M.D. Pp. 316; 17 illustrations. 
New York: The Macmillan Company, 1928. Price, $4.00.* 
The Ultraviolet Rays. By Loranp, M, D. Pp. 258. Philadelphia: 
F. A. Davis Company, 1928. Price, $2.50.* 
Sir Isaac Newton, 1727-1927. Edited by F. E. Brascu. Pp. 351; 1 
aa Baltimore: Williams & Wilkins Company, 1928. Price, 
00. 


* Reviews of titles followed by an asterisk will appear in a later number. 
vou. 176, No. 1.—suLy, 1928 5 
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Lectures on Medicine and Surgery, First Series, 1927. Tae New Yorx 
AcapEemy oF Mepicine. Pp. 319; 39 ilustrations. New York: Paul 
B. Hoeber, Inc., 1928. Price, $5.00. A valuable collection of fifteen 
lectures as follows: The Treatment of Cardiovascular Syphilis, by 
Harlow Brooks; Intestinal Obstruction, by John F. Erdmann; Surgical 
Aspects of Medical Conditions, by John E. Jennings; Clinical 
Aspects of Common Otological Infections, by Samuel J. Kopetzky; 
General Infections by Bacteria, by Emanuel Libman; The Cutaneous 
Manifestations of Syphilis, by George M. MacKee; Climate in Tubercu- 
losis, by James Alexander Miller; Useful Drugs in Clinical Practice, by 
Lewis K. Neff; Obstetrical Problems in General Practice, by John Osborn 
Polak; Surgical Aspects of Diseases of the Thyroid, by Eugene H. Pool; 
The Treatment of Pneumonia, by David Riesman; Pathologic Causes 
of Human Misconduct, by Max G. Sahlapp; Remarks on Eye Condi- 
tions, by John M. Wheeler; Problems of the Child’s First Year, by 
Herbert B. Wilson; Contagious Diseases, by Shirley W. Wynne. 

Gonococcal Urethritis in the Male. By P.S. Petouze, M.D. Pp. 357; 78 
spaetors- Philadelphia: W. B. Saunders Company, 1928. Price, 

00. 

Filterable Viruses. Edited by THomas M. Rivers. Pp. 428; 27 illustra- 
tions. Baltimore: Williams & Wilkins Company, 1928. Price, $7.50.* 

Surgical Clinics of North America (New York Number), April, 1928. Pp. 
256; 90 illustrations. Philadelphia: W. B. Saunders Company, 1928. 


New Editions. 


The Glands Regulating Personality. By Louis Berman, M.D. Second 
edition. Pp. 341. New York: The Macmillan Company, 1928. 

Principles and Practice of Obstetrics. By Josep B. Dr Lez, A.M., M.D. 
Fifth edition. Pp. 1140; 1128 illustrations, 201 of which are in color. 
Philadelphia: W. B. Saunders Company, 1928. Price, $12.00. This 
fifth edition and thirteenth printing of a very popular textbook shows 
that little has been overlooked in the literature of the past four years. 
The book remains a most comprehensive exposition of the pathogenicity 
of parturition. 

The Examination of Patients. By Ne.us B. Fosrpr, M.D. Second edi- 
tion. Pp. 392; 83 illustrations. Philadelphia: W. B. Saunders Com- 
pany, 1928. Price, $4.50. In addition to presenting “methods of deter- 
mining the facts on which accurate diagnosis rests,” this edition includes 
differential diagnosis as well. The “abberation’” mentioned in the 
preface we hope was the typesetter’s and not the author’s. 

A Textbook of Infectious Diseases. By E. W. Goopati, O.B.E., M.D., 
B.S. (Lonp.). Third edition. Pp. 718; 26 illustrations. New York: 
William Wood & Co., 1928. Price, $10.00. An extensive revision 
necessitated by the lapse of nineteen years since the last edition. 

Urinary Analysis and Diagnosis. By Lovuts Hxerrzmann, M.D. Fifth 
edition. Pp. 366; 131 illustrations. New York: William Wood & 
Co., 1928. Price, $5.00. 

A Textbook of General Bacteriology. By Epwtn O. Jorpan, Px.D. Ninth 
edition. Pp. 778; 191 illustrations. Philadelphia: W. B. Saunders 
Company, 1928. Price, $6.00. The new material has been added on 
scarlet fever, erysipelas, rheumatic fever, tularemia and the parasitic 
protozoa. 

Microtomist’s Vade Mecum. By Ler Bouizs. Edited by J. Bronts 
Gatensy and E. V. Cowpry. Ninth edition. Pp. 710; 9 illustrations. 
Philadelphia: P. Blakiston’s Son & Co., 1928. 


* Review of titles followed by an asterisk will appear in a later number. 
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W. S. THAYER, M.D., 
* PROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MARYLAND, 
AND 
JOHN H. MUSSER, M.D., 


PROFESSOR OF MEDICINE, TULANE UNIVERSITY OF LOUISIANA, NEW ORLEANS. 


Blood Volume in Fever.—There is a moderate increase in the plasma 
volume accompanied by a similar increase in the water held diffusely 
throughout the body, according to SouLE, BucKMAN and Darrow (J. 
Clin. Invest., 1928, 5, 229). Strange to relate, despite the fact that the 
lungs are concerned in water secretion, pneumonia does not cause any 
alterations in water metabolism different from all other fevers. There 
is also a low concentration of plasma chlorids in fever, which may be 
explained by the retention of water in the plasma throughout the body 
causing a storage of chlorids. Plasma-volume increase might be 
explained on one of three factors: A higher metabolic rate, an increased 
greater bloodflow and a lowered carbon dioxid absorption rate. 


Permeability of the Upper Respiratory Mucous Membrane for Bacteria 
and their Products.—Buiui and McKee (Proc. Soc. Exp. Biol. and 
Med., 1928, 25, 496) report that when virulent pneumococci are put 
into the nasal cavity they rapidly appear in the blood stream and set 
up a very prompt and fatal infection. Less virulent organisms, also, 
go into the circulation, but do not cause the organism to respond by 
the formation of specific antibodies. These observations show that 
the mucous membrane of the upper air passages are readily penetrated 
by bacteria and their products, and confirm present-day conceptions 
of the epidemiologic importance of these easily accessible air passages. 


Digestive Function in Avitaminoses.—In McCarrison’s very excellent 
monograph on deficiency diseases he notes that frequently pathologic 
changes take place in the intestine and stomach of animals fed on defi- 
cient diet. This has been utilized as an etiologic factor in certain 
indefinite and vague gastrointestinal disorders. BrErGHem (Proc. Soc. 
Exp. Biol. and Med., 1928, 25, 457) made a study of the digestive 
functions in animals, by a method he has already reported, when the 
animals were on a diet deficient in vitamins A, B, C and D. He found 
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that starch digestion is approximately 90 per cent for all animals, test 
or control. Protein digestion values of 51 per cent for animals on B 
diet and 60 per cent for rachitic diets do not vary much from the 68 
per cent of the controls. These differences are not believed to be suf- 
ficiently great to uphold the contention of those who maintain that 
there is specific impairment of the digestive function in avitaminoses. 


Some Experiments on the Etiology of Diabetes Mellitus.—A year 


‘ago Bergey reported that he was able to produce diabetes mellitus in 


rabbits by giving these animals intravenous injection of Berkefeld 
filtrate of the urine of diabetic individuals. ScHuitz, JOHNSON and 
Axamatsu (Proc. Soc. Exp. Biol. and Med., 1928, 25, 432) have repeated 
and extended this work. They were unable to confirm Bergey’s 
observations. 


Blood Regeneration in Severe Anemia: Influence of Inorganic Ash 
of Liver, Kidney and Apricots.—The work of Minot in applying to 
patients with pernicious anemia investigations showing the maturation 
factor existing in liver, has been followed by further work showing 
the same important factor in other parenchymatous tissues. Now 
additional foods have been shown to have the same constituent. 
ELpEN, SPERRY and Wurpp.e (Proc. Soc. Exp. 
Biol. and Med., 1928, 25, 416) have found that in anemia due to 
withdrawal of blood the addition of certain dried fruits, apricot and 
peach, increases the average output of hemoglobin considerably. The 
inorganic ash of liver, kidney and apricot were also prepared and given 
to experimental animals. There was a striking and uniform reaction 
to the different ash samples, no matter from what source. Liver ash 
resulted in the production of 40 to 50 gm. of hemoglobin in a two- 
week period above the control period. The same result was noted with 
kidney ash as well as apricot ash. That iron is responsible for this 
change can be ruled out, for raspberries do not cause a similar reaction, 
and they contain as much iron as apricots. The authors say that it is 
difficult to explain the mechanism by which inorganic material may 
influence the production of hemoglobin. They suggest that it is possible 
that protein material may at one time be utilized for tissue growth, at 
another time for maintenance of body fluid protein, while at another 
time for emergency hemoglobin and red-cell production. It should be 
recalled that clinically the liver treatment has been efficient only in 
pernicious anemia. 


The Relation of Deficiency of Vitamin B to Atony of the Stomach.— 
A cause for atony of the stomach which heretofore has not been recog- 
nized is suggested by Row.Lanps and Brownine (Lancet, 1928, i, 180), 
who show that in rats which were fed on a diet deficient in vitamin B 
a marked distention and downward displacement of the stomach devel- 
oped as a result of an atonic condition of this organ. They noted this 
first in some other investigations that they were making and they 
followed it up by placing 5 rats on a deficient diet and contrasting the 
5 experimental animals and 5 controls. In each of the experimental 
animals dilatation and atony of the stomach were noted; in none of the 
controls were these findings observed. 
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T. TURNER THOMAS, M.D., 


ASSOCIATE PROFESSOR OF APPLIED ANATOMY, SCHOOL OF MEDICINE AND 
ASSOCIATE PROFESSOR OF SURGERY, GRADUATE SCHOOL OF 
MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA; SUR- 

GEON TO THE PHILADELPHIA GENERAL AND 
NORTHEASTERN HOSPITALS. 


Mixed Tumors of Salivary Glands.—Fry (Brit. J. Surg., 1927, 15, 
291) declares that the so-called mixed tumors of the salivary glands are 
not in reality mixed but are entirely epithelial in origin. They are in 
most cases derived from the ducts of the gland, but occasionally arise 
from the secreting cells. The mucinous material which is such a 
prominent feature of most of these tumors is a true secretion of mucin 
by the tumor cells, and this is only an exaggeration of a normal function 
of the gland. The tumors do not contain cartilage. In the substance 
which has been described as cartilage the matrix is formed by a change 
in the mucin of the tumor, whereby it loses its fibrillar appearance 
and its power of staining deeply with microcarmin. The cells are epithe- 
lial cells. Some of the tumors show varying degrees of malignancy. 
There is no definite dividing line between the innocent and malignant, 
and some of the more malignant may show many of the features typical 
of the innocent type of tumor. 


The Preparation of Patients for Operation.—Mrrcne.. (Lancet, 
1927, ii, 270) reports that advances in surgical technique and greater 
accuracy of diagnosis have gone hand in hand with a crystallization of 
ideas on the most satisfactory preoperative preparation of the patient. 
The author first criticises the older use of castor oil and preoperative 
starvation. He then gives a fine detailed study of modern methods, all 
tending to the removal of sources of focal infection and sepsis. Under 
the title of special precautions he makes common sense suggestions for 
different phases of regional surgery. In biliary surgery hexamin is 
ministered for a week before operation to disinfect the bile passages. 
Hemorrhage and hepatic insufficiency are to be guarded against in the 
jaundiced cases. The risk of hemorrhage should be anticipated by the 
intravenous injection of calcium chlorid, while the administration of 
glucose restores the glycogen reserve in hepatic insufficiency, thereby 
combating the tendency to acidosis and sparing the liver the strain of 
dealing with large quantities of amino-acids. When chronic obstruc- 
tion is present in the colon this may be relieved by pre-operative prepa- 
ration with enemas and the feeding of suitable food to the patient. 
Such intelligent treatment is likely, if successful, to remove much of the 
risk of operation for the permanent relief of colonic obstruction. The 
special preparation in genitourinary cases is alluded to. Especially in 
surgical emergencies, the author gives certain points in treatment which 
are well founded. The onset of an abdominal catastrophe, such as the 
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perforation of a viscus or acute pancreatitis, gives rise to immediate 
shock and prostration so great that the patient is a bad operative risk 
during the first hour or so after the event. The initial severe shock 
passes off in an hour with the patient under treatment of morphin, and 
kept warm in bed between blankets with hot-water bottles.’ In acute 
appendicitis, especially in children, the hour or two that may elapse 
before operation is most usefully spent in the administration of glucose 
perrectum. This is a precautionary measure against delayed anesthetic 
poisoning in those cases susceptible to this dire event. ‘The author com- 
ments on the large number of cases of acute appendicitis among children 
showing positive urinary tests for acetone bodies. Spinal anesthesia is 
recommended in acute intestinal obstruction because of lessened risk 
of vomiting and aspiration of the foul liquids into the lungs. 


| 


Cerebrospinal Fluid: Normal Variations in the Rate of Formation. — 
Hart (Arch. Surg., 1927, 15, 943) states that there is a marked variation 
in the formation of cerebrospinal fluid for the different periods of the 
day and night. In general, there is a decrease in the amount of fluid 
in the early morning and afternoon, and an increase in the forenoon 
and evening. The practical cessation in the formation of fluid for a 
few hours after midnight is most striking. A considerable number of 
substances, in general classed as irritants in the ventricles, will give a 
marked increase in the formation of fluid without regard to time of 
day or night, and demand more frequent tapping for relief from pressure. 
There is no proved explanation as to why this occurs, but it seems 
probable that it is related to general vital activities. Possibly it paral- 
lels the blood-pressure curve. There may be some similarity to the 
variations in the amount of urinary secretion, but this is not so striking 
as to show that it is directly influenced by the fluid intake. 
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Anesthetic Vomiting.—Evans (St. Bartholomew’s Hosp. J., 1927, 35, 
34) states that the administration of the anesthetic has a great deal to 
do with the condition of the patient afterward, for if badly given the 
patient may be very uncomfortable indeed. Unfortunately, there is 
still some unknown factor in the patient’s metabolism, which influences 
postanesthetic vomiting, for, however, skillfully the anesthetic may 
have been given, some patients will be very sick and others will not 
“turn a hair.” Vomiting is essentially a reflex arc which may be 
completed in one of several ways, olfactory, central pharyngeal, gastric 
or hepatic. The author advises glucose in the form of barley sugar, to 
be given by mouth during the day previous and up to two hours before 
operation. The body puts up a better fight against surgical shock 
when well nourished, and there is less likelihood of ketosis afterward, 
which is the name given to state of patients passing acetone bodies in 
the urine. When this condition occurs vomiting is often intractable. 
The auther gives guarded advice in the use of glucose with insulin in 
these states, although some authors report some great successes. Of 
6 cases so treated in his experience, the first 5 (all abdominal) did not 
vomit at all, but the sixth was very sick indeed. He details a number 
of simple measures, saving gastric lavage and glucose and insulin 
administration as last resorts. 
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The Effect of Antirheumatic Drugs on the Arthritis and Immune 
Body Production in Serum Disease.—Derrick, Hircucock and Swirt 
(J. Clin. Invest., 1928, 5, 427) point out that up to the present time 
there has been little or no attempt made to treat serum sickness effec- 
tively or to prevent or diminish its severity. Following upon the results 
of other studies, the authors find that it is possible by adequate and 
sufficiently prolonged administration of neocinchophen or aspirin to 
prevent or very greatly to reduce the severity of the arthritis. They 
found it necessary to administer daily doses of from 8 to 10 gm. of 
neocinchophen, or from 5 to 6 gm. of aspirin. In order to make the 
treatment fully effective it was necessary to begin it within one or two 
days after the last dose of serum, and to continue it without interrup- 
tion for from ten to fourteen days. Thirty-four patients were studied 
under this treatment, in 30 of whom the régime was carried out fully. 
In 3 the premature cessation of treatment was followed promptly by the 
development of arthritis. The fourth developed moderate arthritis 
because the dosage was insufficient, although the length of time over 
which the drug was administered was adequate. Among the fully 
treated patients arthritis was absent or insignificant in 82 per cent, as 
contrasted with 50 per cent in a control, untreated group. The remain- 
ing symptoms associated with serum sickness were uninfluenced by this 
plan of treatment, except that severe urticaria was somewhat more 
frequent in the treated than in the control group, suggesting some 
synergic influence of the drugs. Serum studies on these patients sug- 
gested that the arthritis was the result of passive sensitization of the 
joints, and that this was inhibited by treatment because the anti- 
rheumatic drugs kept the circulating antibodies low. 


The Treatment of Recurrent Herpes with Cowpox Vaccine.— Animal 
experiments having proved the existence of a crossed immunity between 
herpes and vaccinia in the hands of several observers, FREUND (Deutsch. 
med. Wehnschr., 1928, 54, 356) employed cow lymph in the treatment 
of a series of 7 patients who were suffering from recurring herpes, 
chiefly of the face and genitalia. In 5 of these cases the organism 
responsible for the herpes was isolated and in 3 of them the strain was 
found to be very virulent. One or two inoculations with fresh lymph 
from the cow proved effective in controlling all of these cases, so that 
for periods of many months no further attacks of herpes occurred. 
In 2 of the patients two recurrences each took place between the first 
and second inoculation, but none following the second. The author 
found that the best results were to be obtained only when strictly fresh 
cowpox lymph, of definite high potency, was employed. 


THERAPEUTICS 


132 PROGRESS OF MEDICAL SCIENCE 


PEDIATRICS 


UNDER THE CHARGE OF 


THOMPSON 8. WESTCOTT, M.D., anv ALVIN E. SIEGEL, M.D., 


OF PHILADELPHIA. 


The Influence of Supplementary Feeding of Carbohydrate on Lacta- 
tion.— KLEINER, TriTscH and GRaAvEs (Am. J. Obst. and Gynec., 1928, 
15, 172) gave 130 mothers supplementary diets consisting of rice, 
tapioca and cream for the purpose of increasing the milk supply. They 
found that the greatest amounts of milk was supplied to the infants 
whose mothers were fed tapioca and rice. They also found that the 
greatest volumes of milk secured by the breast pump were also from 
the mothers who were fed tapioca and rice. The protein content of the 
milk was about the same in all groups. The cream diet was the only 
one that increased the fat content of the milk on the fifth day, but by 
the ninth day the mothers who were fed on rice also had milk which 
contained a high percentage of sugar. These changes in the milk in the 
early days of lactation considered from the standpoint of calories per 
specimen indicate a far greater fuel value available for those babies 
whose mothers received a high carbohydrate diet. Rice and tapioca 
were administered in 60 gm. rations daily and the cream ration was 
100 gm. of 40 per cent cream. 


Postmortem Studies of Intracranial, Spinal and Pulmonary Lesions 
in Stillborn and Newborn.—Jounson (Colorado Med., 1928, 25, 78) 
deplores the neglect of careful postmortem studies of the stillborn and 
newborn and the inadequate postmortem methods that had allowed 
some of the most important causes of fetal and neonatal death to 
remain obscure. In addition to the lack of knowledge, there are also 
many misconceptions. The so-called cerebral hemorrhage of the new- 
born is in most cases a subdural intracranial hemorrhage associated 
with the rupture of the dura. In most cases the child does not die from 
the hemorrhage but from the shock. Fracture of the cervical spine is 
an important cause of the relatively high mortality in breech delivery. 
Asphyxia of the fetus in utero causes aspiration of the amniotic liquid 
which can be recognized in microscopic sections of the lung. Particles 
of vernix caseosa aspirated into the lungs before birth may cause suffo- 
cation of the child after delivery. If the amniotic cavity has become 
infected from the vagina through premature rupture of the membranes, 
aspiration of the infected amniotic fluid may cause death of the child 
from congenital pneumonia. 


Posture of the Hand in Chorea and Other States of Muscular Hypo- 
tonia.—Brain (Lancet, 1928, i, 439) feels that the choreic posture, of 
flexion of the wrist and hyperextension at the mediocarpophalangeal 
joints, is a normal synergic relationship. It differs from the normal 
posture only in being more exaggerated in degree. This exaggeration 
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is the result of the hypotonia of the antagonistic muscles which in turn 
is local manifestation of the general hypotonia found in chorea. A 
similar exaggeration of posture is to be found in other conditions asso- 
ciated with hypotonia. The choreic posture is not any evidence of the 
existence of functional disturbance in chorea or of any disturbance in 
the corticospinal system as it is entirely due to the hypotonia. The 
author states that the term “choreic posture” is misleading and he 
feels that a better appellation would be “the hypotonic posture of the 
hand.” 


Congenital Malaria.—A.Larcon (Bull. de la Soc. Ped., 1928, 26, 52) 
found the Plasmodium vivax in the blood in one child forty hours after 
birth and in another child ninety-six hours after birth. In his opinion 
this demonstration confirms the existence of congenital malaria because 
the incubation period of this disease is eight days. Prenatal malaria is 
probably the principal cause of abortion, of premature labor and of 
death of the fetus in malarial districts. 'Transplacental transmission 
of malaria is not the rule and is due to certain conditions, the most 
important of which is the development of malaria in a syphilitic soil. 
In malaria of the infant, the infection occurs during delivery but is not 
so serious in its results as the prenatal infection. 


Congenital Rickets.—Greirr (Arch. f. Kindhk., 1928, 83, 23) dem- 
onstrated a relationship between congenital softness of the skull and 
decrease of the serum phosphate. In 14 children, including prenatal 
infants with congenital skeletal anomalies, 7 had lowered serum phos- 
phate, while of 100 newborn infants, 23 had lowered serum phosphate. 
There is also a different relationship between abnormally low serum phos- 
phate in the newborn and the subsequent appearance of clinical rickets. 
Of 14 newborn infants with decreased serum phosphate, 9 later had 
clinical rickets. Of 23 newborn infants with normal serum phosphate 
only 3 developed rickets. The lowered phosphate content of the blood 
is much more frequent in premature infants than in full-term babies. 


Spontaneous Rupture of the Intestine in the Newborn.— Russe 1 (J. 
Am. Med. Assn., 1928, 90, 1431) reports a case. The lesion was dis- 
covered during operation for acute peritonitis in a child only three and 
a half days old. On the right side of the head of the cecum there was 
a jagged, gaping, linear tear, 1 inch in length with its axis parallel to 
that of the ascending colon. A careful search of the literature revealed 
to the author 22 other instances of rupture of the intestine in the new- 
born. In 5 of these the rupture occurred during intrauterine life. In 
14 it occurred during birth, and in 4 during or soon after birth as a 
complication of imperforate anus or rectum. The author feels that this 
condition should be recognized as a clinical entity and he also feels 
that the symptoms are characteristic enough to allow for an early 
diagnosis under which circumstances operation would offer a fair 
prognosis. 

The Ketogenic Diet.—PrTERMAN (J. Am. Med. Assn., 1928, 90, 1427) 
presents a series of cases of epilepsy treated by this method. This series 
consisted of 20 patients who after a course of this diet were able to return 
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to ordinary diet and remain free from seizures. This diet consists of a 
period of fasting, if possible, until convulsions have stopped, followed 
by the immediate diet prescription. This consists of not more than 15 
to 20 gm. of carbohydrate per day, 1. gm. of protein per kilo of body 
weight and the balance of the caloric requirement in fat. Usually the 
caloric requirement is estimated by the Du Bois standard and 30 per 
cent is added to the basal requirement. Further adjustment through 
an increase of fat may be made if necessary in order to keep the weight 
‘stationary or to increase the degree of ketosis. After three months 
freedom from seizures the carbohydrate is increased 10 gm. per month. 
After six to nine months more, the carbohydrate increases are alter- 
nated with 10 gm. increase of protein. Twelve months after the seiz- 
ures have been under control, the reduction of fat may be started and 
this is regulated according to the weight response. 


The Influence of Feeding on Certain Acids in the Feces of Infants.— 
GeERSTLEY, WANG, BoypDEN and Woop (Am. J. Dis. Child., 1928, 35, 
580) found in babies fed breast milk first and a proper mixture of cows’ 
milk later that the volatile acids output and the total titratable acidity 
were relatively constant when breast milk was used and extremely 
variable when cows’ milk mixtures were used. The acidity of the stool 
of the infant fed on cows’ milk was often much higher than the breast 
fed infant. In other instances it was lower, showing an unstabilized 
condition of the intestinal tract in handling cows’ milk. It was also 
seen that the stools of the infant fed on cows’ milk were much heavier 
than those of the infant fed on breast milk and that the acid excretion 
seemed to bear a closer relation to the weight of the stools of those 
receiving cows’ milk than of those receiving breast milk. Changing 
from breast milk to cows’ milk almost invariably causes the appearance 
of propionic acid in the feces. 
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Alkali Reserve of the Blood in Syphilis and Tuberculosis, with 
Coincident Study of the Influence of the Vegetative Nervous System. — 
OstrowskI (Arch. f. Derm. u. Syph., 1928, 154, 368) finds that consti- 
tutional disease, such as tuberculosis and syphilis has no constant 
influence upon the alkali reserve of the blood. The effect of ultraviolet 
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light in raising the alkali reserve in patients with tuberculosis who 
were treated with it, was observed. Certain examples of the reverse 
effect are described. Such influence of syphilis and tuberculosis exert 
on disturbances of acid-base equilibrium appears to the author to be 
the result of degenerations induced in the endocrine structures and the 
vegetative nervous system. 


Methods of Investigating Psychogenous Dermatoses.—Sack (Arch. 
f. Derm. u. Syph., 1928, 154, 410) criticizes students of the so-called 
psychogenous and neurogenous dermatoses, for their failure to include 
the technical methods of neuropsychiatry in their studies of the clinical 
pictures presented by urticaria, neurogenous eczema, psychotic eryth- 
emas, and so forth. He contends that the solution of the problems of 
these dermatoses will never be accomplished by the current attempts 
to investigate them purely from the pharmacologic, physiologic and 
chemical standpoints, however valuable these may be. The study of 
the influence of the autonomic nervous system and endocrine mechanism 
is incomplete without that of the mind. The article contains interest- 
ing suggestions, such as the application of hypnosis to the relief of 
obstinate inflammatory dermatoses.. There are references to recent 
more elaborate communications covering the entire literature. 


Local Allergy in Fungus Infections.—Kocos (Arch. f. Derm. u. 
Syph., 1928, 154, 422) follows the work of Jessner and of Peddersen and 
Sutter in showing that the skin at the site of a trichophytic lesion reacts 
differently from that at a distance from the lesion, and that distinct 
variations in reactivity are detectable, depending upon the distance 
from the primary inoculation side. Martenstein is cited as having 
shown that the “specific substance” can be recognized in the inocula- 
tion site on the sixth day, the blood on the seventh day and in the unaf- 
fected epidermis the eighth to ninth day. The writer’s own conception 
includes the production of a toxic substance at the site of inoculation 
which spreads among the epidermal cells by contiguity, and to this 
view his observations lend support. He cons ders, therefore, that the 
allergy is cellular rather than merely that of blood-transported sub- 
stances. 


Roentgen Hypersensitivity of the Skin in the Allergic Skin Dis- 
eases.—Haas (Arch. f. Derm. u. Syph., 1928, 154, 428) concludes that 
hypersuscejtibility to Roentgen ray is not rare. Special precautions 
should be observed in irradiating the skins of persons with hyperthyroid 
disturbances, neurodermitis (lichen Vidal), psoriasis, seborrhea, eczema, 
asthma, uiticaria and dermographism. An instability and low resist- 
ance of the capillary system is supposed to underlie the peculiar sensi- 
tivity of these skins. 
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The Fluctuation in Blood Sugar during Eclampsia and its Relation to 
the Convulsions.—A further study on the blood sugar in its relationship 
to the toxemias of pregnancy is reported by Trrus, Dopp and WiLLETTs 
(Am. J. Obst. and Gynec., 1928, 15, 303). The work of these investi- 
gators from Pittsburgh tends to show that there is a hypoglycemia in 
the toxemias of pregnancy, more marked in eclampsia and not as 
generally believed a hyperglycemia. Serial blood-sugar studies on 
eclamptics showed striking fluctuations which were not noted in normal 
pregnant women. Preceding an eclamptic convulsion these patients 
showed a sudden drop in blood sugar over an interval of twenty to thirty 
minutes, causing thereby a relative hypoglycemia analogous to the 
hypoglycemia of insulin overdosage. These workers believe the hypo- 
glycemia is the cause of the eclamptic convulsions and the resultant 
hyperglycemia, so often misinterpreted, is due to muscular exertion, 
asphyxia, and the use of morphin, that is, a customary physiologic 
response on the part of the liver. The fluctuating blood-sugar curve 
is due to the attempts of the liver to overcome the existing hypoglycemia. 
They are convinced that in those toxic disturbances seen in the early 
as well as those in the late weeks of pregnancy: (1) There is a definite 
relationship between the two; (2) that the difference between the 
hepatic lesions in the two states is less distinctive than has been gener- 
ally supposed; (3) that there is no specific toxin of fetal origin respon- 
sible for these toxic states; (4) that eclampsia in particular and other 
toxic cases of pregnancy as well are due entirely to disturbances in 
maternal metabolism; (5) that nitrogenous metabolism plays no réle 
in this; (6) that this disturbance is one of carbohydrate metabolism, 
based primarily on a deficiency in carbohydrate intake, plus increased 
consumption of carbohydrates resulting in a depletion of the glycogen 
stores with consequential damage to the liver and its function. Cor- 
relating the work of other investigators with their own makes it possible 
to deduce that: The needs of the fetus creates a glycogen demand 
which with other factors previously referred to accounts for the removal 
of glycogen from the liver, the histologic structure of the latter is 
changed in proportion to its depletion, this destruction of the liver 
tissue becomes equivalent presently to its partial “extirpation.” Car- 
bohydrate metabolism is thereby affected, the blood-sugar values begin 
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to seek hypoglycemia ievels followed by frenzied efforts toward recovery, 
thus initiating the fluctuating waves which have been noted in the curves 
of our charts, convulsions follow at certain low levels, as the fluctua- 
tions become more and more violent, but like the familiar hypoglycemic 
convulsions, these, too, can be controlled by glucose injections. In 
view of the usual hypoglycemia and the fact that the insulin production 
in a normal individual is stimulated by intravenous injections of glucose 
solutions, they believe that insulin has no place in the treatment of 
pregnancy toxemias, each succeeding glucose injection stimulates the 
endogenous insulin production to further and further activity so that 
the addition of insulin to subsequent injections becomes increasingly 
dangerous. Therapeutic procedures which now seem essential in the 
treatment of eclampsia are: (1) The administration of morphin by 
hypodermic injection or of magnesium sulphate by hypodermic or 
intravenous injection and of chloral hydrate by rectum; (2) the intra- 
venous administration of hypertonic glucose solution in single doses 
of 75 gm. in 300 cc. of water (25 per cent solution at the rate of not 
more than 1 gm. per minute, or from an hour and a quarter to an hour 
and half for the entire injection). Interference with pregnancy is to 
be undertaken only according to the present tenets of the conservative 
treatment. 
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Diagnostic Puncture of Douglas’ Pouch.—Although the internist 
and general surgeon have resorted to the exploratory needle when in 
doubt of the contents of any of the body cavities, the gynecologist, in 
this country at least, has been very slow to avail himself of this diag- 
nostic method. According to ZoNDEK and Knorr (Zentralbl. f. Gynec., 
1927, 51, 2842), exploratory puncture of the cul-de-sac of Douglas in 
the hands of trained gynecologists is a harmless procedure, but it should 
never be done in ambulatory cases because the patient should be kept 
under close observation following the puncture. While it is a very 
valuable help in arriving at a diagnosis, it should be resorted to only in 
cases in which the diagnosis is in doubt and not when the diagnosis can 
be made easily without it. This procedure should be used in conjunc- 
tion with a careful history and physical examination and with the usual 
laboratory studies, including a blood-sedimentation test. If the test 
is reserved for cases that cannot be accurately diagnosed without it 
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there is certainly less danger in its employment than in performing an 
exploratory laparotomy. These investigators state that it is not neces- 
sary to proceed immediately with the operation following the puncture, 
as is usually believed, but that it is perfectly safe to wait twenty-four 
hours if there is any reason for waiting. The appearance, consistence, 
albumin content and hormone content of the fluid obtained from the 
puncture are important in aiding in the differential diagnosis. By 
careful study of these it may be possible to differentiate between pelvic 
inflammatory disease, extrauterine pregnancy, twisted ovarian cyst and 
peritoneal and follicular cysts. This diagnostic puncture is especially 
valuable in febrile cases of doubtful origin, where a laparotomy under a 
mistaken diagnosis may be a very serious matter for the patient. It 
should be remembered that two disease processes may be present at the 
same time and that the more important disease may be concealed by 
the less important, such as a hydrosalpinx concealing an extrauterine 
pregnancy. It is, therefore, necessary to keep the patient under close 
observation in case of doubt, and if the clinical appearances change a 
second puncture should be done in a few days, endeavoring to strike a 
different location in the pelvis. ‘The puncture should be made with an 
elbowed needle which must be as thick as the needles used for lumbar 
puncture in order that small bits of tissue or blood clots can be aspirated. 
The vagina is sterilized with alcohol or tincture of iodin. Before making 
the puncture a careful manual examination should be made in order to 
determine the exact point to be explored and in this connection they 
state that it is not necessary to make the puncture in the midline. As 
a therapeutic procedure, the mere release of tension and absorption in 
cases of pelvic inflammatory disease may be all that is necessary to turn 
the tide in the patient’s favor, usually relieving the pain and fever at 
once. Follicular cysts of the ovary, diagnosed by the hormone content 
of the aspirated fluid, are usually entirely relieved by the puncture. 
This is a very interesting subject and undoubtedly should be tried more 
often, provided that we use it only in cases which are of a doubtful 
nature, as these authors caution. 


Fungal Pruritus Vulve.—One of the most distressing, though not 
serious, conditions from which the female may suffer is the intolerable 
itching of the genitalia, which is termed pruritus of the vulva and 
anus. In teaching our students to treat this condition we tell them to 
find the cause and eliminate it. There are so many possible causes of 
this condition that each case must be carefully studied for its particular 
etiologic factor. In describing a type of fungal origin, CASTELLANI 
(New Orleans Med. and Surg. J., 1927, 79, 625) states that it is little 
known, although in his experience of fairly common occurrence. The 
usual cause is a fungus of the genus epidermophyton, the same type 
which causes tinea cruris and toe phytosis. A definite diagnosis can- 
not be made without finding the fungus microscopically, but a probable 
diagnosis can often be made clinically, since the minute, red, infiltrated 
patches in the affected area are very suggestive, especially if the patient 
is suffering from mycotic dermatitis of the toes or gives a history of 
having suffered from dhobie itch or tinea cruris in the past. The 
course of the condition is chronic, but periods of great improvement and 
apparent cure may alternate with periods of severe recrudescence. In 
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the treatment of this condition he has had very good results by using 
an ointment containing 30 gr. of precipitated sulphur and 30 gr. of 
salicylic acid to the ounce of vaseline. Other useful preparations are 
Deek’s ointment, consisting of salicylic acid, 4 parts; bismuth subnitrate, 
10 parts; mercury salicylate, 4 parts; oil of eucalyptus, 4 parts; vaseline 
and lanolin, sufficient to make up 100 parts; also a slightly modified 
Whitfield’s ointment consisting of carbolic acid, 5 gr.; salicylic acid, 
15 to 30 gr.; benzoic acid, 15 to 30 gr.; vaseline, 1 ounce. In very 
chronic cases Roentgen ray treatment may be recommended, although 
it is not always successful. 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 
peWAYNE G. RICHEY, B.S., M.D., 


MERCY HOSPITAL, PITTSBURGH, PA. 


Chronic Otitis Media in the Tuberculous: Local Ultraviolet Light 
Treatment.—LussMANN and BEeNnDovE (Arch. Laryngol., 1927, 6, 153) 
found that in about 15 per cent of all tuberculous patients chronic otitis 
media was a complication. Of these, approximately 80 per cent showed 
an unilateral and 20 per cent a bilateral involvement. In the series of 
41 cases of chronic otitis media 37 were classified as far-advanced cases 
of pulmonary tuberculosis and 4 as incipient cases. In 32 instances 
the otorrhea began about two years after the onset of the pulmonary 
condition; in 9 cases, a few years before the pulmonary lesion began to 
give any symptoms. Bacteriologic examination revealed staphylococci, 
Gram-negative diplococci and occasional bacillary forms. Smears from 
only 3 cases revealed acid-fast bacilli; these cases pursued a rather 
severe clinical course, and the sputum showed innumerable tubercle 
bacilli. Inasmuch as disappointing results were obtained by the use of 
various medicaments, vaccines and tuberculin, efforts were concen- 
trated on ultraviolet-light treatment. When local heliotherapy was 
employed the rays were conducted to the diseased parts by means of 
concave reflectors and an ear mirror. When quartz lamp was used 
the rays were passed directly through the ear mirror. The aural lesion 
was exposed to the ultraviolet rays daily, for one minute in the begin- 
ning, the time being increased gradually to about thirty minutes in a 
period of from one to five months. Only 6 patients failed to improve 
under this treatment; they gave a history of about ten years’ duration 
of the condition, and had extensively destructive lesions. All other 
cases showed a marked anatomic improvement, and in 7 a functional 
restoration of the ear was noticed. Excessive radiation might do more 
harm than good, but mild and slow radiation invariably leads to granu- 
lation, fibrosis and even epithelization, provided the destructive process 
has not gone too far. The authors state that the ultraviolet rays, 
whether from the quartz lamp or from the sun, must reach the diseased 
parts if satisfactory results are to be obtained. 
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Tissue Changes in the Nasal Mucosa: Preliminary Report.—As the 
nasal mucosa furnishes an excellent source of material for the study of 
a large variety of microscopic tissue changes and for the correlation of 
these changes with the manifold signs and symptoms that are prevalent 
in human beings, Finck (Laryngoscope, 1927, 37, 783) examined, micro- 
scopically, specimens of the nasal mucosa which were obtained in 
various stages of rest, congestion, early rhinitis, subacute and chronic 
conditions, polyposis and vasomotor and allergic stages. From this 
study it was evident that the average nasal mucosa did not conform to 
a fixed, stereotyped pattern. The term “physiologic inflammation” 
is suggested as a useful one to describe many of the microscopic pictures 
presented by the resting or average nasal linings. The degree of 

“physiologic inflammation” constituted an index of the patient’s 
susceptibility to abnormal nasal states. Several distinct types of this 
“physiologic inflammation,” characterized by definite relative changes 
in the amount.or numbers of certain tissue elements, often formed the 
basis for surmising the clinical signs and symptoms exhibited by the 
patient. The significant cells in the majority of the tissue changes were 
lymphocytes, plasma cells and eosinophils. The eosinophils were 
strikingly abundant in conditions that are commonly considered as 
purely vasomotor or anaphylactic, where no purulent exudation was 
demonstrable. In general, polymorphonuclear neutrophilic leukocytes 
seemed to be of lesser importance than the eosinophilic leukocytes. 
The author suggests that the development of an increasing state of 
“physiologic inflammation” in the nasal mucosa is an expression of 
the lowering of resistance (in the wide sense employed by immunolo- 
gists) in that structure. Inasmuch as abnormal nasal states, such as 
congestions with sneezing and watery rhinorrhea, polypi, polypoid and 
cystic formations, were found in the absence of any noticeable bacterial 
influence, it was thought that in many persons the proper functioning 
and resistance of the nasal mucosa was altered by reflexes received 
from a distant structure, which was abnormally stimulated. The 
author places bacteria in a secondary réle in the causation of pathologic 
nasal conditions, stating that a “Preparing of the soil seems to be 
necessary forthem ... ” 

Paranasal Sinusitis: A Clinical Consideration.— Limiting his remarks 
to certain phases of the subject, some of which are accepted facts and 
others clinical observations, SHEA (Ann. Otol., Rhinol. and Laryngol., 
1927, 36, 991) calls attention to an inherited weakness toward para- 
nasal sinusitis as an important factor. This inheritance may be either 
direct or crossed, the latter being the commoner. The sinuses of the 
child simulate those of the parent or immediate antecedent whom it 
resembles in facial appearance, if the child and the parent have normally 
developed sinuses—a fact which can be utilized in determining whether 
or not the child’s sinuses are developing properly. The writer has 
observed that children who have had their tonsils and adenoids removed 
at an early age are more susceptible to sinus disease than those who have 
retained theirs until puberty. He explains this on the basis of loss of 
immunity following early tonsillectomy and the limited ability of the 
protective mechanism of the sinuses to combat upper respiratory 
inflammatory processes. Repeated attacks of acute sinusitis predis- 
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poses to chronicity of the sinus inflammation. Normally developed 
sinuses are less apt to become chronic than the persistent infantile type. 
Vertigo is a common symptom of acute frontal sinusitis. He states 
that, as patients with sinus disease have a low sugar tolerance, glucose 
should be removed from their diet. The value and technique of 
roentgenology in the diagnosis of sinusitis is discussed. The author 
concludes by saying that the sinuses are air-containing cavities and are 
cured by ventilation and not by lavage. 


RADIOLOGY 


UNDER THE CHARGE OF 


ALBERT MILLER, M.D., 
AND 


CHARLES G. SUTHERLAND, M.D., 


CONSULTING PHYSICIANS, SECTION OF ROENTGENOLOGY, MAYO CLINIC, 
ROCHESTER, MINN, 


Paradoxic Movement of the Diaphragm.—Fricyer (Fortschr. a. d. 
Geb. d. Réntgenstrahlen, 1927, 36, 661) observed paradoxic respiratory 
movement of the diaphragm in two cases of grave tuberculosis, an upper 
lobe being involved in each instance. In both cases the right diaphragm 
stood much higher than the left and rose about 1.5 cm. further during 
inspiration, while the left diaphragm descended normally. 


Roentgen Diagnosis of Polyposis of the Colon.—E1ckensuscu (Fort- 
schr. a. d. Geb. d. Réntgenstrahlen, 1927, 36, 662) describes a case of 
intestinal polyposis in which the polyps were demonstrated most satis- 
factorily by injecting air along with a small quantity of the enema, after 
Fischer’s method. The Roentgenogram was very striking and char- 
acteristic. 


Does Local or Systemic Damage Result from the Use of Iodipin in 
Hysterosalpingography? —ZIMMERMANN and NAHMMACHER (Fortschr. a. 
a. d. Geb. d. Réntgenstrahlen, 1927, 36, 572) have proved to their own 
satisfaction by experiments on guinea pigs and rabbits that injection 
of considerable quantities of iodopin into the abdominal cavity does not 
cause the slightest disturbance even in cases of pregnancy. Absorption 
of small quantities is rapid; larger quantities disappear more slowly 
Systemic harm could only occur if therewere an idiosyncrasy, and if an. 
idiosyncrasy is known to exist a bromin preparation is preferable. 


Roentgen Diagnosis of Intestinal Tuberculosis.—Hammenr (Fortschr. 
a. d. Geb. d. Réntgenstrahlen, 1927, 36, 519), reviewing the subject at 
some length, notes that intestinal tuberculosis produces anatomic or 
functional changes which can be revealed with the Roentgen ray. The 
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anatomic changes, as seen with the opaque enema, consist of irregularity 
of outline of the bowel, rigidity of the intestinal wall, obliteration of 
haustra, constriction of the lumen and loss of distensibility. Niches 
of multiple ulcers may be demonstrable. Absence of barium from the 
affected segment (Stierlin’s sign) is found in about 50 per.cent of the 
cases, but it occurs also occasionally (from spasm) when the intestine 
isnormal. Incompetence of the ileocecal valve is meaningless. Hyper- 
plastic tuberculosis can hardly be distinguished from cancer of the 
intestine. 

Indications for and Technique of Ventriculography.—In the opinion 
of Grant (Radiology, 1927, 9, 388) ventriculography in experienced 
hands is not a hazardous procedure. By its use it is possible accurately 
to determine the position of otherwise unlocalizable intracranial tumors. 
But this method should be used only when all others have failed. The 
author thinks that the most important single factor in avoiding errors 
in interpretation of the Roentgen ray plates is the complete removal 
of the fluid by bilateral ventricular tap and the injection of air into 
each lateral ventricle separately. It is his custom to place the trephine 
openings in the parieto-occipital region, 7 cm. above the occipital 
protuberance and 1.5 cm. lateral to the midline. 


Surgery in Cases of Intraoral Cancer.— According to Jupp and New 
(Radiology, 1927, 9, 380), the results of treatment of intraoral cancer 
are dependent on three factors: (1) The stage of disease at which the 
patient presents himself for examination; (2) the activity of the growth, 
or its degree of malignancy; (3) the thoroughness of the treatment of 
the local lesion and the gland-bearing fascia that drain it. At present 
there seems to be a marked increase in the number of patients with 
lesions which have become inoperable after Roentgen ray or radium 
treatment, but which, from the history, could have been removed 
surgically with a good prognosis at the time treatment was instituted. 
The plan followed at the Mayo Clinic is to take care of the primary 
lesion first, the nodes being removed during the next few days, prefer- 
ably before any local reaction takes place. In all cases, except epitheli- 
omas graded 4, with metastasis, the gland-bearing fascia that drains 
the lesion is removed. All patients receive Roentgen ray or radium 
treatment before removal of the nodes, and, if the nodes are involved, 
after their removal. 

Radium in Intraoral Cancer.—Burnam (Radiology, 1927, 14, 366) 
believes that radium should be given an important place in combating 
intraoral cancer, because of its wide range of applicability. The total 
absence of primary mortality is a real advantage. The wide areas and 
great volume that can be attacked and the assurance that effective 
treatment goes well beyond the area of actual destruction, and that 
there is a chance of retardation even where the extreme limits of the 
growth are not reached, are in its favor. The methods at present 
advocated will almost surely be replaced by better ones as greater 
experience accumulates. If methods are developed for taking care of 
neck extensions, either by surgery, radiation or otherwise, it is safe to 
promise that very extensive oral lesions can be dealt with. 
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Cerebral Pneumography: Diagnostic and Therapeutic Use of Ven- 
triculography and Encephalography.—At a meeting of the New York . 
Neurologic Society PENFIELD (J. Nerv. and Ment. Dis., 1928, 67, 154) 
reported on the use of intraventricular and intraspinous injection of 
air. These procedures should be used only as adjuncts to careful 
neurologic examinations but with careful discrimination in the selec- 
tion of cases much valuable information is gained without undue risk 
to the patient. The chief service of pneumography at present is 
localization of expanding lesions of the brain. Their location may be 
judged by alteration in the form of the ventricles. This also serves 
in some cases to differentiate vascular lesions from expanding ones. 
The spinal injection of air is of advantage in the study of the subarach- 
noid space and the cerebral convolutions. It should rarely or never 
be used to study cerebral neoplasms. For this condition ventricu- 
lography is less dangerous and more useful. The use of lumbar 
insufflation of air in the therapy of traumatic headache is pro- 
posed. The pathology of the condition is not clear, but it is sug- 
gested that a cystic arachnitis serosa may follow trauma. The passage 
of the bubble of air through the arachnoid space may free the brain 
from these fine adhesions or a posttraumatic obliteration of the sub- 
arachnoid space may be opened. 


A Remarkable Case of Pachymeningitis Hypertrophica Presenting 
Spinal Block and Froin’s Syndrome.—Wiersma (J. Neurol. and Psy- 
chopath., 1928, 8, 209) reports a case of this kind in which it was impos- 
sible to make the diagnosis until autopsy. In discussing the etiology 
he states that syphilitic infection is by no means essential in the pro- 
duction of the pachymeningitis. Other causes may be tuberculosis, 
cold, overstrain, trauma, alcohol, lead poisoning and rheumatism; “but 
in most cases syphilis seems to be the main cause.” The author con- 
cludes that irritation, preferably chronic, of the spinal meninges mainly 
contributes to the beginning of the disease. As to localization of the 
lesion, he states that in most cases the alterations are confined to the 
cervical enlargement which gives rise to the typical syndrome, but the 
disease may be localized any place in the cord, and when it is other than 
in the cervical region diagnosis is extremely difficult, the clinical picture 
generally suggesting tumor. In the typical syndrome the first stage is 
one of bilateral root pains and paresthesiz in the arms. The second 
stage is one of segmental flaccid paralysis of the arms with typical 
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attitudes of the hands due to the interference mainly with the roots 
of origin of the ulnar and median nerves. The third stage produces a 
spastic paralysis of the legs due to interference with the motor tracts. 
In the cases localized elsewhere Roentgen rays with air or with lipiodol 
injections show an obliterating process involving several segments. 
This accompanied by ascent or descent of the lesion and a temperature 
course pointing to an infection, the author considers to be suggestive 
of the disease. He describes the histology of the case in detail and 
calls particular attention to the presence of cavity formation. This 
has been noted in cases reported by other authors. This author con- 
siders the cavity formation to be due to interference with the blood 
supply. He also finds evidence for assuming that the inflammation 
originated in the leptomeninges in this case rather than in the dura or 
the superficial layers of the cord. He reviews the literature on Froin’s 
syndrome and points out its value in diagnosis of spinal block. He 
was able to collect 18 cases showing Nonnes’ syndrome, 15 cases show- 
ing xanthochromia and only 4 cases showing normal or almost normal 
fluid. He calls attention to the facts that if xanthochromic fluid does 
not clot spontaneously it usually will clot if one drop of blood serum is 
added and that the yellow color is due to lutein and not to hemoglobin. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 


OSKAR KLOTZ, M.D., C.M., 


PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 
AND 
W. L. HOLMAN, M.D., 


ASSOCIATE PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


Influence of Food on Bacterial Flora of the Small Intestines.—Into 
the field of nutritional studies ARNoLD (Am. J. Pub. Health, 1927, 17, 
918) has brought a rather new conception of the importance of the food 
factors in regulating the reaction of the upper half or two-thirds of the 
small intestines and the effect of the local reaction in determining the 
bacterial flora in this important absorbing portion of the digestive tract. 
This part of the intestinal tract is normally slightly acid in reaction, 
due, he believed, to the gradual release of the bound or absorbed acid 
in the food after the free acid of the gastric contents has been more or 
less neutralized by the pancreatic and hepatic secretions. He was able 
to change this reaction to alkaline either by depressing the gastric 
secretion through raising the temperature of his animals, or by injecting 
alkaline buffered solutions into the lumen of the tract. Under these 
conditions he found the fecal flora had moved up to and even into the 
stomach and that ingested bacteria could also pass this normally dis- 
infecting region. The bactericidal substance he considered was only 
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produced by the mucous membrane when the local reaction is slightly 
acid. Different foods he found varied greatly in the amount of gastric 
secretion required to acidify them. Most vitamin-containing foods, he 
emphasized, are acid and this he believed may play an important rdéle 
in the results obtained with vitamin-deficient diets. The author used 
a number of well-recognized facts to support his view that an abnormal 
flora in the upper intestine is dangerous. The statistics for summer 
diarrhea of infants were studied and showed a close relation between 
high external temperature and humidity and the incidence of this dis- 
ease. This he explained as due to the disturbance of the relatively 
imperfect heat-regulating mechanism of infants and the resulting depres- 
sion of gastric secretion. The favorable therapeutic results of acid- 
buffered foods was also explained on this basis. The susceptibility of 
the young in animals and man to this type of infection, the observation 
of diarrhea preceding epidemics of typhoid fever and the much dis- 
cussed beneficial use of soured milk by many peoples are all used as 
further evidence favoring his conception. He referred briefly to the 
problem of rickets, particularly to the fact that the calcium salts are 
soluble in acid and form insoluble compounds in alkaline solutions, and 
that the use of protein or acidified milk has given excellent results in 
the treatment. His belief is that the reaction in this absorbing portion 
of the small intestine is an important factor in the health of the indi- 
vidual. 

On the Nature of the Hyperglycemic Response to Injections of Cer- 
tain Killed Bacteria.—The relationship between conditions of hyper- 
glycemia and bacterial infections has received a comparatively slight 
amount of attention by investigators. A study of certain phases of 
this problem by Evans and Zeckwer (Brit. J. Exper. Path., 1927, 8, 
280) is, therefore, important. They found the responsible substance 
in the killed suspensions of Bacillus coli and Bacillus proteus was 
thermostable; there was a delay of thirty minutes after the bacterial 
injection, and they suggested this might be due to a histamin-like 
substance liberated in the tissues; there was no parallelism between 
the respiratory stimulation and the height of the blood sugar; the 
phenomenon did not occur in cats, and they thought this possibly 
related to the fact that these animals do not show definite anaphylactic 
phenomena; rabbits were better suited for their study because either 
they are sensitized more easily or their blood sugar regulating mechan- 
ism may be more delicately balanced. Removal of the suprarenals 
showed that the bacterially induced hyperglycemia was due to central 
stimulation of the suprarenals by way of the splanchnic nerves with 
consequent glycogenolysis. After suprarenalectomy the bacterial injec- 
tions caused a severe hypoglycemia unaffected by vagal section. The 
hyperglycemia was prevented by ergotamin tartrate and neutralized 
by insulin; suggestively decreased by thyroidectomy and increased by 
thyroid feeding. 


Streptococci as a Cause of Spontaneous Abortion.—There are a 
number of important precautions needed before attempting to deter- 
mine whether streptococci from human infections have an elective 
tendency to produce in rabbits lesions similar to those found in the 
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patient. Intravenous injections of streptococci of certain grades of 
virulence will result in the stoppage of these bacteria in many parts 
of the body and petechial hemorrhages often follow. These hemor- 
rhages may be only fleeting signs of local reactions and rapidly dis- 
appear so that the time when such animals are examined will determine 
the extent of such lesions or the degree of their permanence. The 
circulation in the uterus is most variable; such factors as pregnancy in 
all its stages, postpartum changes, the estrual cycle all have a bearing 
on the problem. Rerru (J. Infect. Dis., 1927, 41, 423) studied the 
effects of intravenous injection of streptococci in female rabbits. From 
15 pregnant animals so treated 5 aborted; 2 after streptococci from the 
tonsils of a woman with a history of frequent abortions; 2 after cultures 
from her placenta a month after tonsillectomy; 1 after a streptococcus 
from an appendix. Ten animals after injections of streptococci from 
other sources did not abort. There is no mention of the virulence or 
general localizing power of these latter strains. A streptococcus from 
a blood culture of the women mentioned, although the most important 
strain for the problem, was apparently not used in the experiments. 
The evidence of hemorrhages in the uterus of nonpregnant females was 
obtained in 3 animals in the first day and in 1 on the fourth; in the 
other 4 positive animals the time is not given. In 11 controls injected 
with other streptococci and riot showing uterine hemorrhages, 6 were 
examined after five days and 5 after four to five days. (The informa- 
tion needed in such experiments would necessitate determining the 
stage of pregnancy in the rabbit when abortion is most readily induced; 
the injection of a variety of streptococci of graded virulence in a series 
of rabbits at the same stage of pregnancy; examining all nonpregnant 
animals at the same time after the injection. —REVIEWER.) 


An Inquiry into the Behavior of the Islets of Langerhans under 
Pathclogic Conditions: After Exposure to Roentgen Rays.—CAMERON 
and Fiecker (J. Metab. Res., 1926, 7-8, 165) report the results of 
studies upon 34 adult guinea pigs, 21 of which were subjected to deep 
Roentgen ray exposures of dosages varying from one-quarter to a full 
“erythema” dose in human subjects and the remaining 13 were used 
as controls. The effects of this treatment were observed upon the 
fasting blood sugars and structural changes were observed histologically 
by staining the islet cells with Lane and Bensley’s method. They 
observed that the exposure of guinea pigs to therapeutic doses of 
Roentgen rays produces a depression of fasting blood-sugar values 
which occurs within twenty-four hours of irradiation, and persists for 
several days, returning to normal in four to eight days when “erythema”’ 
doses are used; with smaller doses the effect was correspondingly slight. 
Histologically accompanying this is a thinning out of the granules of 
the beta cells of the islets of Langerhans, associated with a vascular 
hyperemia which lasts several days. Following these changes there 
is gradual increase in the number of alpha cells, lasting over a period 
of two to three weeks. Small late necroses occasionally occur rarely 
before the eighth day and involve mainly acinar tissue. The alpha 
and beta cells therefore appear to behave independently when exposed 
to Roentgen rays. This, however, does not necessarily mean they are 
distinct entities, for it is possible the alpha cell may be simply a more 
advanced form of islet cell than the beta cell. 
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Pellagra: Its Nature and Prevention.—Go.pBerGeR (Pub. Health 
Repts., 1927, 42, 2193) discusses the subject largely from the point of 
view of the general public. The symptoms often may be recognized 
by the layman. The eruption is especially likely to attract attention, 
though it may not appear early. Indigestion, nervousness, loss of 
weight or sore mouth may attract attention. Mental symptoms appear 
in a small proportion of cases. The disease is largely restricted to the 
region south of the Potomac and Ohio Rivers, and in a part of this area 
is an important cause of death. This distribution is due to differences 
in dietary habits and food distribution. The poor are the chief suffer- 
ers. Pellagra is due solely to a faulty diet, a diet lacking in a vitamin 
called “P-P” (pellagra-preventive). Such a diet is made up of corn- 
meal, hominy, white wheat flour, white rice, dried beans, salt pork, 
molasses and “greens.”” The inadequate diet may be due to individual 
peculiarity in dietary preference or inability to secure suitable food 
owing to economic stress or ignorance. The chief pellagra-preventive 
elements of a diet are milk, lean meat, yeast, eggs and vegetables, espe- 
cially tomatoes. Yeast stands especially high in the prevention and 
treatment of the disease. Recurrences are to be looked for if a faulty 
diet is resumed. 

Iodization of Public Water Supplies for Prevention of Epidemic 
Goiter.—The subject is discussed by OLESEN (Pub. Health Repts., 1927, 
42, 1355) in the light of theoretical considerations and practical results 
obtained, and is concluded as follows: “The iodization of public water 
supplies, in its present state of development, cannot be recommended 
for widespread adoption. However, the measure appears to be theo- 
retically sound and promising as a means of reducing goiter incidence 
when correctly used. The chief points in its favor are its comparatively 
low per capita cost, its apparent harmlessness even to existing goiters, 
and its wide range of applicability. So far, there is considerable doubt 
as to the ability of iodized water to reduce the incidence of endemic 
goiter. This important point should be clearly established before 
further commendation of the measure can be forthcoming. However, 
the lack of convincing evidence of the efficiency of iodized water appears 
to be the result of poorly controlled experimental applications, rather 
than any inherent defect of the procedure itself. While the measure 
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cannot be recommended for wider use until stronger evidence concern- 
ing its value is forthcoming, nevertheless, iodized water should not be 
condemned as worthless. Rather there is need for more precise experi- 
mental work, with careful and repeated thyroid examinations, both of 
children as well as adults. Comprehensive control experiments in 
nearby communities, among groups which are not consuming iodized 
water, are also essential. In conjunction with these precautions it is 
also desirable that epidemiologic observations be made for the purpose 
of learning whether other iodin preparations are being used. The 
results of such scientifically performed experiments would readily dis- 
close the worth or worthlessness of iodized drinking water as a means 
of preventing simple goiter. ton 

The Spleen Rate as a Measure of Malaria Prevalence in the United 
States.—CoocLe (Pub. Health Repts., 1927, 42, 1683) states that the 
examinations on which the paper is based were made on rural school 
children, and on only those spleens unmistakably enlarged and readily 
detected by any physician with ordinary skill in physical diagnosis were 
recorded as positive. The rates varied markedly in different com- 
munities and the ratio to positive blood examinations also varied to a 
large extent. The value of the method is summed up in the discussion 
as follows: “A history rate alone is manifestly unreliable as a quanti- 
tative measure of the amount of malaria in a community. It is useful 
as indicating the probable presence or absence of a malaria problem 
and the need, or lack of need, of more exact determination by the spleen 
or blood method or both. The spleen rate is evidently a useful index 
in southern United States, but, owing to the small numbers involved, 
it should be supported wherever practicable by the examination of 
blood smears. An erroneous impression might be obtained by depend- 
ing upon either method alone. The combination of the two presents 
a much more accurate picture. The results of these and of previous 
studies show that, except for certain very limited areas, malaria is only 
lightly endemic in southern United States. The spleen and blood rates 
are, for the most part, quite low as compared with similar rates in the 
native populations of many tropical countries. This is not surprising 
in view of: (1) The relatively short period of transmission—from about 
June 15 to October 1; (2) the comparatively good economic status of 
most rural populations in this country—particularly as affecting nutri- 
tion and quinin medication; (3) the fact that the disease has a definite 
trend downward in this country, already having disappeared from large 
areas. 

Hemolytic Streptococci in the Upper Respiratory Tract of Scarlet 
Fever Convalescents.—Gorpon (J. Prev. Med., 1927, 1, 289) states 
that the severity of scarlet fever in a measure influences the time that 
hemolytic streptococci remain on the mucous surfaces of the upper 
respiratory tract. The period of persistence is less for mild than for 
moderately severe cases and still less than for severe cases. The fre- 
quency of positive cultures at the time of release for patients receiving 
serum was 38 per cent and for those not receiving serum 64 per cent. 
The percentage of positive release cultures shows little variation between 
the different age groups. Such positive cultures are possibly more 
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common in the very young (one to five years) and in older adults. 
There is no appreciable difference between the sexes in regard to positive 
cultures at the time of release. Convalescents with positive strepto- 
coccus cultures when released from isolation commonly harbor the 
microorganisms in the throat only; about one-third have hemolytic 
streptococci in both nose and throat; very few have positive nasal 
cultures only. Complications definitely affect the convalescent carrier 
rate. Serum-treated cases without complications had 32 per cent posi- 
tive discharge cultures and those with complications 51 per cent. The 
rate for control cases without complications was 58 per cent and with 
complications 75 per cent. A severe uncomplicated case is safer for 
release than a mild case with complications. Terminal streptococcus 
cultures for mild, uncomplicated serum-treated cases were positive in 
27 per cent of the cases; for severe, complicated control cases the fre- 
quency was 83 per cent. Complications probably account for the 
chronic carrier condition in most instances. Despite prolonged hospi- 
tal stay and clinical recovery from the complications, almost half of 
those having severe complications were discharged with positive cul- 
tures. There was no essential difference between serum-treated and 
control cases. Age groups in which complications are most frequent 
have the highest percentage of positive discharge cultures. Considera- 
tion should be given to the practicability of a revision of existing isola- 
tion regulations for scarlet fever, permitting a variation in isolation 
time depending on negative cultures for scarlet fever streptococci. 


PHYSIOLOGY 


PROCEEDINGS OF 
THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 


SESSION OF MAY 21, 1928 


The Effect of Hypertonic Solutions on Intracranial Pressure.—I’. 
C. Grant and W. J. GarpneER (from the Neurosurgical Service of the 
Hospital of the University of Pennsylvania). Probably the biggest 
single problem with which the neurosurgeon has to deal is the control 
of increased intracranial pressure. That the intracranial pressure can 
be reduced by hypertonic solutions by mouth or intravenously is a 
well-established fact. However, there is very little information available 
to show how great a drop in intracranial pressure may be obtained by 
the use of hypertonic solutions or how long this drop in pressure may 
be maintained in the human subject. For these reasons a method has 
been perfected by which kymographic tracings of the cerebrospinal 
fluid pressure of human subjects may be made safely and without undue 
discomfort to the patients. The method consists in connecting a 
recording tambour to a spinal-puncture needle by means of a rubber 
connecting tubing. The recording needle writes on a moving drum. 
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The lumbar puncture needles used are of a flexible metal, so that-after 
introduction the protruding portion of the needle can be bent at a right 
angle flush with the skin, so that it is possible for the patient to lie 
on his back while the observations are being made. By this method 
it has been possible to obtain tracings of cerebrospinal-fluid pressure 
changes in human subjects for a period of several hours and the effects 
of hypertonic solutions can be faithfully recorded. The lumbar punc- 
ture needles have been left in situ for as long as twenty-four hours with 


_no serious after effects. In studying the tracings on human subjects 


one is struck with the unusual rises in cerebrospinal-fluid pressure 
accompanying the slightest movement on the part of the patient. 
Indeed, excursions of 200 or 300 mm. of water have been observed 
repeatedly when the patient is apparently physically and mentally at 
rest. The effect of 60 cc. of 50 per cent glucose intravenously and of 
60 to 120 cc. of 50 per cent magnesium sulphate orally has been observed 
in several cases. The glucose seems to cause a greater fall in pressure 
than the magnesium sulphate, and the fall in pressure usually represents 
from one-fifth to one-fourth of the initial pressure. The maximum 
effect of the hypertonic solutions is obtained about twenty to thirty 
minutes after their administration and lasts from thirty minutes to 
three hours. The number of cases thus far studied is too few to draw 
any accurate conclusions, but they at least demonstrate that this 
method of obtaining an accurate graphic representation of the spinal- 
fluid pressure changes in man is both feasible and safe. 


Retrograde Stimulation of Auricles and Rapid A-V Sequences during 
High-grade Heart Block.—C. C. and T. M. McMiLian 
(from the Cardiac Clinics of the Hospital of the University of Penn- 
sylvania and Philadelphia General Hospital). Electrocardiographic 
studies were made in three cases of high-grade heart block, all of which 
showed frequent retrograde stimulation of auricles with short R—P 
intervals. The third case also showed at times recovery of ability to 
transmit impulses in the normal direction with normal P-R intervals. 
This material offered an opportunity to study the behavior of retro- 
grade responses under a variety of conditions. The evidence seems to 
favor the hypothesis of retrograde transmission of the impulse to con- 
traction through the junctional tissues rather than mechanical stimu- 
lation of auricles by ventricles. In Case III, in which serial sections 
of the bundle and its main divisions were made block seemed to be 
complete just above the bifurcation, but the presence of an active 
inflammatory process pinching off muscle fibers suggested that the 
complete block had been recent. In this case no transmission either 
from auricles to ventricles or in the opposite direction had been observed 
for some time before death. Only a few fibers remained in the upper 
part of the right main branch, yet conduction in this branch as judged 
from electrocardiograms was still carried out with normal speed three 
days before death. These studies offer evidence that transmission of 
the excitatory process may occur rapidly in one direction when it is 
blocked in the opposite direction. They also add confirmation to the 
view that a very few fibers may be able to conduct the excitatory 
process at a normal rate of speed. No evidence was obtained that 
any of the brief sequences were due to mechanical stimulation; on the 
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other hand, the occurrence of V--A sequences in otherwise complete 
heart block may be regarded as evidence against anatomical severance 
of the main bundle. 

Contractility of Blood Capillaries of the Rabbit as Seen in the Trans- 
parent Chamber of the Ear.—J. C. Sanpison (from the Department 
of Anatomy, University of Pennsylvania Medical School). The 
method used for this study was discussed and demonstrated before 
the Society a year ago. It was then shown that by the employment 
of this method the various living cells and tissues of the rabbit’s ear can 
be studied under normal conditions with the oil-immersion lens of the 
microscope from day to day over a period of months. The subject of 
the contraction of mammalian capillaries is an unsettled one for the 
reason that there has been no region in the mammal entirely suitable 
for direct observation. While much work has been done on the omen- 
tum and mesentery, still one cannot use the highest magnifications upon 
these tissues—they must be abnormally exposed, and they are sub- 
jected to the disturbances of external pressures. In any study on 
living capillaries a magnification sufficient to differentiate between the 
peripheral part of the arteriole and the capillary must be used. Both 
types of vessels are very much alike in structure and are distinguished 
only by a differentiation between the adventitial cell (Rouget cell) 
and the muscle cell. Capillary contractility, independent of the rate 
and amount of blood flow, has been established definitely in the amphib- 
ian, but in view of the author’s findings in the rabbit’s ear it seems 
that one is not justified at present in concluding that mammalian capil- 
laries have a similar activity. In the transparent chamber several 
types of endothelial contraction occur, but they are associated mainly 
with growth of the vessels and are accompaniments of changes in the 
rate and amount of blood flow. These changes in caliber of the vessels are 
not contractions as the term usually implies, but they consist more of an 
active, slow narrowing over a period of several hours. The only quick 
or sudden narrowing of the endothelium which one sees is that following 
a sudden increase or decrease in blood supply to the capillary bed from 
the arterioles. This latter type of narrowing is slight and is probably 
due to a change in the tissue pressure outside of the capillaries brought 
about by dilatation of the large arteries in the chamber. A sudden 
total collapse of certain capillary beds has been observed, but this again 
is an outside pressure effect and has been eliminated by preventing the 
coverslip of the chamber from rising and falling with changes in caliber 
of the large arteries. These latter two types of narrowing indicate an 
elasticity of endothelium rather than contractility. At no time is there 
a sudden capillary contraction independent of the blood flow. The 
supply of blood to the tissues is regulated entirely by the vessels which 
have one or more layers of muscle cells upon them, and it is by the 
contraction and relaxation of the smooth muscle cells that the control 
is effected. Briefly stated, changes in caliber of endothelium accom- 
panying changes in the blood supply over a period of time are as 
follows: If the circulation’ in a capillary diminishes a narrowing fol- 
lows, and, with the complete cessation of blood flow through it, the 
vessel disappears entirely by a process of retraction. If the supply 
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of blood is increased the vessel widens; but if the capillary is subjected 
to an extremely high blood pressure, as when it is connected directly 
with an arteriole, it becomes quite narrow—the narrowest actively 
circulating capillary of all. The capillaries remain unchanged in cali- 
ber with local mechanical stimulation, heat (38° C.) and cold (ice 
packs) applied externally, removal of superior cervical sympathetic 
ganglion, adrenalin (1 to 100,000 intravenously and 1 to 1000 locally) 
and histamine (0.003 mg. of 1 to 100,000, intravenously), except for 
the usual slight variations which accompany changes in blood flow. 
Finally, it has been seen. that growth changes in the pattern and the 
size of capillaries continue throughout the adult stage of the tissue. 
The pattern changes very slightly, but both the new sprouting and the 
retraction of endothelium occur at all times. 

The Effect of Temperature on the Rates of Growth.— Danie. 
Lupwie (from the Zoélogical Laboratory, University of Pennsylvania). 
Different stages of the life cycle of the Japanese beetle do not react in 
the same manner to temperature. The egg and pupal stages are very 
regular in their reactions, but the larval stages are modified by other 
factors, such as food and a time rhythm of development. As a result 
of this rhythm, there is a negative correlation between the lengths of 
the different larval instars so that if one is short, another is corres- 
pondingly long. The Qi and yu values are not constant for any stage, 
but diminish regularly as the temperature is increased, except in the 
third instar, which is modified by the behavior of the other larval 
stages. Krogh’s formula, that the rate of development is increased 
in direct proportion to the increase in temperature applies where tem- 
perature is the only factor concerned. The effects of alternating, as 
compared with constant temperatures representing the mean values, 
depend upon the temperatures involved: (a) If one of the tempera- 
tures is above the optimum temperature development seems to be 
retarded; (b) if both are between the threshold and the optimum 
neither a retardation nor an acceleration is produced; (c) if one is 
below the threshold an acceleration of development is produced. 
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